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Let ns take a Survey of the principal Fabrick, viz* ili6 Terraqueous 
Globe itself; a most stupendous work in evei^ particular of it, which 
doth no less agj^randize its Maker than every curious complete work doth 
its AVorktnau. Let us cast our eyes here and there, let us ransack all the 
Globe, l(;t us with the greatest sujciiracy inspect every part thereof, search 
out the inmost secrets of any of the creatures, let us ei^amine them with 
all our gauges, measure them with our nicest rules, pry into them with 
our microscopes and most exquisite instruments, still we find them to 
bear testimony to their infinite Workman/" 

PERHAM’S Pn\RjrO-TIlEOTX)GY, BOOK 1 1* P. 38, 

Could the body of the whole Earth - - be submitted to the Exami- 
nation of our Senses, were it not too big and disproportioned for our 
Enciuiries, too unwicldly for the Management of the Eye and Hand, there 
is no question but it would appear to us as curious and well-contrived 
a frame as that of an human body. M'c should see the same Concate- 
nation and Subserviency, the same Necessity and Usefulness, the same 
Heauty and Harmony in all and every of its Parts, as what we discover 
in the Tjody of every single Animal/" spectator, ko. 543. 
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EXPLANATION OF THE PLATES. 


Tntroiluciory Notice, and lycscrijitioa af the Geological 
Phenomena illustrated Plate T, 

‘ Platp: 1, 

Is an imaginary Section constructed to express, by tlie in- 
sertion of names, and colours, the relative positions of tlu' 
most important classes, both of unstratified and stratified 
rocks, as far as they have yet been ascertained. It is 
founded on many series of accurate observations, on several 
lines taken across Europe, between the British islands and 
the Mediterranean Sen. Although no single straight line 
exhibits evciy formation complete in the full order of 
succession here represented, no fact, is inserbjd for which 
authority cannot be found. The n(*ar approximation of 
this synoptic representation to tlie facts exhibited by an 
actual^section, may be estimated by comparing it with 
the admirable section across Europe, published by Mr. 
Conybeare in the Report of the Proceedings of tin* British 
Association for the Advancement of Science, lX.jJ, 'mJ 
with his sections of England, in Phillips and Coii\ lieare’s 
Geology of England and Wales. 

The chief merit of the above Section is due t<> the 
Talents of Mr. Thomas Webster; it is founded on a more 
simple section which lias for several years been used by 
him in his lectures, and which exhibits the relations of 
the Granitic and Volcanic rocks to the stratified formations, 

C. II. jj 
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and to one anotfaeri more intelligibly than I have ever seen 
expressed elsewhere. This original drawing by Mr. Web- 
ster has fomied the basis of the present enlarged and 
improved section, into which many important additions 
have been introduced by the joint suggestions of Mr. Web- 
ster and myself. The selection and arrangement of the 
animals and plants is my own ; they have been drawn and 
engraved (together with a large proportion of the wood- 
cuts) by Mr. J. Fisher, of St, Clements, Oxford. 

For facility of reference, 1 have numbered the princi- 
pal groups of stratified rocks represented in the section, 
according to their most usual order of succession; and 
I have designated by letters the crystalline or unstratified 
rocks, and the injected masses and dykes, as well as tiie 
metallic veins, and lines of fracture, producing dislocations 
or faults. The crowded condition in which all the Pheno- 
mena represented in this section, arc set together, does 
not admit of the use of accurate relative proportions, 
between the. stratified rocks and the intruded masses, veins, 
and dykes by which they are intersected. The adoption 
of false proportions is, however, unavoidable in these cases, 
because the veins and dykes would be invisible, unless 
expressed on a higlily exaggerated scale. The scale of 
height throughout the whole section is also infinitely greater 
than that of breadth. The plants and animals also are 
figured on no uniform scale. 

The extent of the different formations represented in this 
section, taking their average width as they occur in Europe, 
would occupy a breadth of five or six hundred miles. A 
scale of heights, at all approaching to this scale of breadth, 
would render the whole almost invisible. The same cause 
makes it also impossible to express correctly the effect of 
vallies of denudation^ which are often excavated through 
strata of one formation into those of another subjacent 
formation. 
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r EXPLANATION PLATE 1. 

As it would encumber the section to express Diluvium^ 
wherever it is present, it is introduced in one place only, 
which shews its a 2 :c to be more recent than the newest of 
the Tertiary strata; it is found also lodged indiscrimi- 
nately upon the surface of rocks of every formation. 

Granite . 

In our early Chapters we have considered the Theory 
which refers unstratified rocks to an igneous Origin, to be 
that which is most consistent with all the known Pheno- 
mena of Geology, and the facts represented in the Section 
now before us are more consistent with the Postulates of 
this Hypothesis, than with those of any other that has 
hitherto been proposed. I have, therefore, felt it indispen- 
sable to adopt its language, as affording the only terms by 
which the facts under consideration can be aclecjnately de- 
scribed. 

Assuming that Fire and Water have been the two 
great Agents employed in reducing the surfact* of the glob(‘ 
to its actual condition, we see, in repeated operations of 
these agents, causes adequate to the production of those 
irregular Elevations and Depressions of the fuiulainental 
Rocks of the Granitic series, which are delineated in the 
lower Region of our Section, as forming the basis of the 
entire Superstructure of stratified Rocks. 

Near the right extremity of this Section, the undulating 
surface of the fundamental Granite (a. 5. a. 6. a, 7. -t S.) 
is represented as being, for the most part, beneath the level 
of the Sea. 

On the left extremity of the Section (a. 1 . a. 2. a. 3.) the 
Granite is elevated into one of those lofty Alpine ridges, 
which have affected, by their upward movement, the entire 
seri^ of stratified Rocks. 

Corresponding formations of Primary and Transition 
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Strata, are represented as occurring on each side of this ele^ 
vated Granite, which is supposed to have broken through, 
and to have carried up with it to their present elevated and 
highly inclined position, strata that were once continuous 
and nearly horizontal.’*' 

The general history of Elevation appears to be, that 
mountain chains of various extent, and various directions, 
have been formed at irregular intervals, during the deposi- 
tion of stratified rocks of every age ; and that Granite had, 
in many cases, acquired a state of solidity before the 
pfiriod of its elevation. 

Within the primary Granite, we find other forms of Gra- 
nitic matter, (a. 9.) which appear to have been intruded in a 
state of fusion, not only into fissures of the older Granite, 
but frequently also injto the Primary stratified rocks in con- 
tact with it, and occasionally into strata of the Transition 
and Secondary series, (a. 10. a. 11.) these Granitic injec- 
tions were probably in many cases, contemporaneous vsrith 
the elevation of the rocks they intersect; they usually as- 
sume the Condition of Veins, terminating upwards in small 
branches ; and vary in dimensions, from less than an inch, 
to an indefinite width. The direction of these veins is very 
irregular : they sometimes traverse the Primary strata at 
right angles to their planes of stratification, at other times 
they are protruded in a direction parallel to these planes, 
and assume the form of beds. Some of the relations of 
these Granitic Veins to the rocks intersected by them are 
represented at the left extremity of the Section, (a. 9.)t. 

* Cases of Granite, thus elevated at a period posterior to tfie 
deposition of Tertiary Strata, occur in tbe Eastern Alps, where the 
Transition, Secondary, and Tertiary strata have all partaken of the 
same elevation which raised the central axis of the crystalline Gra- 
nitic rocks. See Geol. Trans. N.S. Vol. III. PL 36. Fig. 1. 

t In the Granite at the right extremity of the Section, the gra- 
nitic veins are omitted, because tlieir insertion would interfere with 
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A. 10. represents a dyke and protruded mass of Granite, 
intersecting and overlying stratified rocks of the Primary 
and Transition series. A. 11. represents the rare case of 
Granite intersecting Red Sandstone, Oolite, and Chalk.**^ 

SienitBy Porphyry, Serpentine, Greenstone. 

Closely allied to Granitic Veins, is a second series of 
irregularly injected rocks, composed of Sienite, Porpliyry, 
Serpentine, and Green Stone (b. c. d. c.) which traverse the 
Primary and Transition formations, and the lower regions 
of the Secondary strata ; not only intersecting them in va- 
rious directions, but often forming also overlying masses, 
in places where these veins have terminated by overflow- 
ing at the surface, (b'. c'. d'. e'.) The crystalline rocks of 
this series, present so many modifications of their ingre- 
■dicnts, that numerous varieties of Sienite, Porphyry, and 
Greenstone occur frequently in the products of Eruptions 
from a single vent. 

’ The scale of our Section admits not of an accurate repre- 
sentation of the relations between many of these intruded 
rocks, and the strata they intersect ; they are all placed, as 


the representation of the iiijeetious of Jiasaltio and Volcanic matter 
wliich that ])ortion of the section is intended to illustrate. 

^ An example of the rare Phenomenon of Granite intnuhid into 
the Chalk formation, in the hill of St. Martin, near Pont de Ja Fou 
in the Pyrenees, is descTibed by M. Dufrenoy in the J3uli'?tin de la 
Soci^te Geologique de France, Tom. 2. ]>age 73. 

At Weiubbhla, near Meissen in Saxony, Prof. Weiss has ascer- 
tained the presence of Sienite above strata of Chalk ; ami Prof. 
Naninan states, that, near Oberau, Cretaceous ro(5ks are co\<^nHl by 
Granite, and that near Zscheila and Neiderfehre, the Cn tarcous 
rocks rest horizontally on Granite ; at botli these ))laces the Lime- 
stone and Granite are entangled in each other, and irregular por- 
tions and veins of hard Limestone, with green grains and cretaceous 
fossils, are here and there imbedded in the Granite. 

De la Beche. Geol. Manual. 3rd Edit. p. 295. 
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if they bad been injected, either at the time of| or after ^he 
elevation of all the strata, and had produced but little 
disturbance in &€ rocks through which they are protruded. 
It should however be understood, distinctly, that some In- 
jections may have preceded the elevation of Strata to their 
present height, and that numerous and successive eleva- 
tions and injections, attended by various degrees of frac- 
ture and disturbance, have prevailed in various localities 
during all periods, and throughout all formations ; from the 
first upraising of the earliest Primary rocks, to the most 
recent movements produced by existing Volcanoes. M. 
Elie de Beaumont has discovered probable evidence of no 
less than twelve periods of elevation, affecting the strata of 
Europe. 

Examples of the fractures and dislocations attending 
these movements, and producing faults, are represented in 
our Section by the lines designated by the letter 1. Some of 
these fractures do not reach to the present surface, as they 
affected the lower beds at periods anterior to the deposi- 
tion of more recent stmta, which cover unconformably the 
summits of the earlier fractures. (See 1. 1^ P. P. P. P.) 

Basalt, 

A third series of Igneous Rocks is that which has formed 
dykes, and masses of Basalt and Trap, intruded into, and 
overlying formations of all ages, from the earliest Granites 
to the most recent Tertiary Strata. These basaltic rocks 
sometimes occur as Beds, nearly parallel to the strata, into 
which they are protruded, after the manner represented in 
the carboniferous Limestone .of our Section, f. 2. More fre- 
quently they overspread the surface like expanded sheets 
of Lava. Our Section gives examples of Trap under all 
these circumstances. At f. 1. it intersects and overlies 
Primary strata ; at f. 2. f, 3. I. 4. f. 5. it stands in similar 
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relations to Transition and Secondary strata ; f. 6. represents 
an example of an extensive eruption of Basaltic iftatter, 
over Chalk and Tertiary strata, accompanied by an intru- 
sion of vast irregular masses of the same materials into the 
body of the subjacent Primary and Transition rocks. 

f. 7. represents strata of columnar Basalt, immediately 
beneath streams of cellular Lava, in regions occupied also 
by craters of extinct Volcanos, f. 8. re])resents similar 
beds of columnar lava in the vicinity of active Volcanos. 


Trachyte and Lava. 

The fourth and last class of intruded rocks, is tliat of 
modern volcanic Porphyries, Trachytes,* and Lavas. The 
undeniable igneous origin of rocks of this class forms the 
strongest ground-work of our arguments, in favour of the 
igneous formation of the older unstratified and crystalline 
rocks ; and their varied recent products, around the craters 
of active Volcanos, present gradations of structure, and 
composition, which connect them with the most ancient 
Porphyries, Sienites, and Granites. 

The simplest cases of volcanic action are those of Tra- 
chyte (g. ].) and of Lava (i. 5.) ejected through apertures 
in Granite ; such cases prove that the source of volcanic 
files, is wholly unconnected with the pseudo-volcanic re- 
sults of the combustion of coal, bitumen, or sulj)liur, in 
stratified formations, and is seated deep beneath the Pri- 
mary rocks.t 


* The appellation of Trachyte has been given to a volcanic Por- 
phyry, usually containing Crystals of glassy felspar, and remarkably 
harsh to the touch, (hence its name from rpa^vc) ; it does not occur in 
Britain, but abounds in tlie neighbourhood of almost all extinct and 
active volcanic craters. 

t The occurrence of angular fragments of altered Granite, em- 
bedded in Pillars of columjiar Lava, in tl»e valley of Monpezat in the 
Ard^he, shews that these fragments were probably torn oft* during 
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Craters. 

Our section represents three cases of Volcanic cirdteh^ 
the most simple (i. 6.) rising, through Granite, or stratified 
rocks, at the bottom of the sea, and accumulating craters, 
which, like those of Lipari and Stromboli, Sabrina, and 
Graham islands, are occasionally formed in various parts 
of the ocean.* The second case is that of volcanos, 
"which, like Etna and Vesuvius, are still in action on the 
dry land, (i. 1. to i. 4.) The third is that of extinct vol- 
canos, like those in Auvergne, (h\ h®.) which, although 
there exist no historical records as to the period of their 
last eruptions, shew by the perfect condition of their cra- 
ters, that they have been formed since the latest of those 
aqueous inundations, that have affected the Basalts and 
Tertiary strata, through which they have burst forth. 

One great difference between the more ancient Basaltic 
eruptions and those of the Lava and Trachyte of existing 
volcanos, is that the emission of the former, probably taking 
place under the pressure of deep water, was pot accompa- 
nied by the formation of any pcmianent craters. 

In both cases, the fissures through some of which these 
Eruptions may haver issued, are abundantly apparent under 

the upward passage of the Lava through fractures in the solid 
Granite. 

At Graveneire, near Clermont, a stream of Lava still retains the 
exact form, in which it issued through a fissure in the side of a 
mountain of Granite, and overflowed the subjacent valley. Most 
accurate representations of this, and many similar productions of 
Volcanic Eruptions from the Granite of this District may be seen 
in Mr. Poulett Scrope's inimitable Panorauiic Views of the Vol- 
canic formations of Central France. 

* Within the last few years, the Volcanic Cones of Sabrina in the 
Atlantic, and of Graham Island in the Mediterranean, have risen 
suddenly in the sea and been soon levelled and dispersed by the 
Waves. 
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the form of Dykes, filled with materials similar to those 
which form the masses that have overflowed in the Vici- 
nity, of each Dyke.* 

Changes effected by the Igneous Rocks, on the Strata 
in contact with them. 


The peculiar condition of the rocks that form the side 
walls of Granitic Veins and Basaltic Dykes, affords ano- 
ther argument in favour of their igneous origin ; thus 
wherever the early Slate rocks are intersected by Granitic 
Veins (a. 8.) they are usually altered to a state approxima- 
ting to that of fine-grained Mica-Slate, or Hornblende- 
Slate. 

The Secondary and Tertiary rocks also, when they are 
intersected by basaltic Dykes, have frequently undergone 
some change ] beds of Shale and Sandstone are indurated, 
and reduced to Jasper ; compact Limestone and Chalk are 
yccmverted to crystalline Marble, and Chalk-flints altered to 
a, state like that resulting from heat in an artificial fur- 
nace.+ 

In all these cases, the Phenomena appear to be through- 
out consistent with the theory of igneous Inj|iction, and to 
be incapable of explanation on any other Hypothesis that 
has been proposed. A summary statement of the probable 
relations of the Granitic and Trappean Rocks to the other 
materials of the Globe, and to one another, may be found 
in De la Beche’s Geological Researches, 1st Edit. Pag. 
374, et seq. 


* lu many dykes the materials have been variously moditied. by 
their mode of cooling, and differ from the masses which overilowed 
the surface. 

t Examples of this kind occur on the sides of Basaltic Dykes in- 
tersecting Chalk in the County of Antrim, and in the Island of 
Kaghlin. See Geol. Trans. London, O. S. voJ. iii. p. 210, pi. 10. 
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Explanation Letters and Figures used in the r^erefices to 
u^strtitified and crystalline Rocks in Plate 1. 

a. Granite. b. Sienite. c. Porphyry, 

d. Greenstone. e. Serpentine. f. Basalt^ or Trap, 

g. Trachyte. h. Products of Extinct Volcanos, 

i. Products of Active Volcanos. 

3- 1*“— a. 3. Mountains of Granite, raised into lofty ridges, 
from beneath Gneiss and Primary Slates, 

a. 4. Granite intermixed with Gneiss, 
a. 6. — a. 8. Granite, subjacent to stratified rocks of all 
ages, and intersected by volcanic rocks, 
a. 9. Granite Veins, intersecting Granite, Gneiss, and 
primary Slate. 

a. 10. Granite Vein, intersecting Primary and Transition 
rocks, and forming overlying masses at the surface. 

a. 11. Granite Vein intersecting Secondary strata, and 

overlying Chalk.* 

b. Dykes of Sienite. 

b. 1. Overlying masses of Sienite, 

c. Dykes oj Porphyry. 

c. 1. Overlying masses of Porphyry. 

d. Dykes of ancient Greenstone. 

d- 1. Overlying masses of the same. The Rocks repre- 
sented by d. and e. often pass into one another. 

e. Dykes of Serpentine. 

e. 1. Overlying masses of Serpentine. 

f. Dykes and intruded subterraneous masses of Basalt, 

f. 1. to f. 7.' Masses of Basalt protruded through, and 

overlying strata of various ages. 

* In the locality quoted in the Explanation of Plates, Vol. II. p. 
5, the Granite wliich comes to the surface over the Chalk, is not 
covered by Tertiary deposits, as represented in our section, PI. I. 
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f. 8. Basaltiform products of Modem Volcanos. 

g. . Trachyte forming Dykes. 

g. 1. Trachyte forming overlying Domes. (PuydeDome.) 

h. 1. h. 2. Lava of extinct Volcanos, forming undisturbed 

Cones. (Auvergne.) 

i. — i. 5. Lava, Scoriae, and Craters of active Volcanos. 

(i. 1. — i. 4. Etna. I — 5. Stromboli.) 

k. — k. 24. Metalliferous Veins. 

k. 15'. Lateral expansions of Veins into metalliferous 

cavities, called by the Miners Pipe Veins, or Flats. 

l. — 1. 7. Faults, or fractures and dislocations of the strata. 

The continuity of stratified Rocks is always inter- 
rupted, and their level more or less changed on the 
opposite sides of a fault. 

It is unnecessary here to give detailed descriptions of the 
28 divisions of the Stratified Rocks represented in our Sec- 
tion. Their usual Order of Succession and Names are ex- 
pressed in their respective places, and detailed descriptions 
of their several characters may be found in all good Trea- 
tises on Geology. 

The leading Groups of Formations are united by colours, 
marking their separation from the adjacent groups ; and the 
same colours are repeated, in the headings above the figures 
of Plants and Animals, that characterize the sevciral series 
of Formations, to shew the extent of the strata ov er which 
the Organic Remains of each Group are respectivtdy dis- 
tributed. 

The Formations of Peat Bogs and Calcareous Tufa are 
of too local a nature to be included in the series of sf ratified 
Rocks represented in this Section; although they i^ouie- 
times operate locally to a considerable extent, in adding 
permanent and solid matter to the surface of the Globe. 
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List i^e Names of the Plants and Animals^ represented 
in PI, 1. to denote the prevailing Types of Vegetable and 
Animal Lifey during the formation of the three great 
divisions of stratified Rocks, 

REFERENCES. 

r. recent, f, fossil. Ad. B. Adolphe Bronyniart, L. Lindley, 
Ag. Ayassiz, P. Page of Vol, I. 

Remains in Transition Strata, 

* LAND PLANTS. 

1. Araucaria. Norfolk Island Pine. r. & f. P. 484. 

2. Equisetum. r. & f. P. 460. 

3. Calamites nodosus. f. (L. PI. 16.) 

4. Asteropliyllites comosa. f. (L. 108.) 

5. Asterophyllites foliosa. f. (L. 25.) 

•6. Aspidium. r. Pecopteris. f. 

7. Cyathea glauca, Tree Fern. r. (Ad. B. Hist. Veg. 

Foss. PI. 38.) P.464. 

8. Osmunda. r.* Neuropteris. f. 

9. Lycopodium cemuum. r. (from Mirbel.) P. 466. 

10. Lycopodium alopecuroides. r. (from Mirbel.) P. 

466. 

11. Lepidodendron Sternbergii. f. 

12. Lepidodendron gracile ? f. 

13. Flabelliform Palm. r. (from Mirbel.) Palmacites. f. 

MARINE ANIMALS AND PLANTS. 

14. Acanthodes. f. Aff. 

15. Catopterus. f. Ag. 

16. Amblypterus. f. Ag. 

17. Orodus, extinct Shark, f. (imaginary restoration). 

* An error in this figure represents the fructification as branching 
from the tallest frond, instead of rising by a separate rachis from the 
robt. 
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18. Cestracion Phillippi, Port Jackson Shark, r. (Phil- 
lipO P.288.* 

18'. Palatal Tooth of Cestracion Phillippi. r. 

19. Tooth of Psammodus, from Derbyshire limestone, f. 
19'. Tooth of Orodus, from Mountain limestone, near 

Bristol, f. 

20. Calymene* f. 

21. Paradoxus, f. I Trilobites. P. 391. 

22. Asaphus. f. J 

23. Euoraphalus. f. 

24. Producta. f. 

25. Spirifer. f. 

26. Actinocrinites. f. (Miller, P. 96.) P.417. 

27. Platycrinites. f. (Miller, P. 74.) f 

27*. Fucoides circinatus. f. (Ad. B.) From Transition 
sandstone, Sweden. 

28. Caryophyllia. r. 8c f. 

. 29. Astrea. r. 8c f. 

30. Turbinolia. r. Sc f. 

liejnams in Secondary Strata. 

LAND PLANTS. 

31. Pinus. r. 8c f. * 

32. Thuia. r. 8c f. 

33. Cycas circinalis. r. Cycadites. f. 

34. Cycas revoluta. r. Cycadites. f. 

35. Zamia horrida. r. Zamia. f. 

36. Dracaena, r. Allied to Bucklandia and Clathraria. f. 

37. Arborescent Fern. r. P, 465. 

38. Pteris aquilina. r. Pecopteris. f. 

* This shark is the only known living representative of the ex- 
tinct genus Psammodua. 

t Fig. 27. In most, if not all the species of Platycrinites the 
arms are subdivided ; they are not so in this figure, as from its small 
size they could not well be represented. The figure is intended 
to give only a general idea of the subject. 
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39. Scolopendrium. r. Taftniopteris in Oolite. Scar- 
borough. f. 

LAND ANIMALS. 

40. Didelphys. r. Stonesfield slate, 2 small species, f. 

41. Didelphys. r, Cheirotherium ? f. P.265. 

42. Pterodactylus brevirostris. f. 

43. Pterodactylus crassirostris. f. 

44. Gavial. r. Allied to Teleosaurus. f. 

46. Iguana, r. Iguanodon. f. 

46. Testudo, Land Tortoise, r. Scales of Tortoises, at 
Stonesfield, Oxon. f. Footstep^s of Tortoises, Dum- 
fries. f. 

47. Emys. r. Soleure. f. 

48. Buprestis. r. Stonesfield. f. 

49. Libellula. r. Solenhofen. f. 

MAKINE ANIMALS, AND PLANTS. 

50. Plesiosaurus, f. 

51. Ichthyosaurus, f. 

52. Marine Turtle, r. At Luneville, in Muschel Kalk. f. 
P. 256, 

53. Pygo{tterus. f. (Ag. Vol, 1. PI. D. 3.) In Magne- 
sian Limestone. 

54. Dapedium, in Lias. f. 

55. Hybodus. f. Extinct genus of Sharks. (Imagi- 
nary restoration.) 

56. Loligo. r. Lyme Regis, f. 

57. Nautilus Pompilius. r. Many species, f. 

58. Ammonites Bucklandi. f. Peculiar to Lias. 

59. Astacus. r, & f. 

60. Limulus, King Crab. r. Solenhofen. f. 

61. Trigonia. f. New Holland, r. 

62. Ophiura. r. & f. 

63. Asterias. r. & f. 
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64. Echinus, r. & f. 

65. Apiocriiiites. f. 

65*. Fucoides recurvus. f. (Ad. B. Hist. Veg. Foss. 
PI. 5. Fig. 2.) 

Retnaim in Tertiary Strata. 

LAND PLANTS. 

66. Mauritia aculeata. r. (Martius, T. 44.) Palrnacites. 
Lamanonis. f. P. 214. 

67. Elaeis guineensis. r. (Martius, T. 56.) Fruits of 
Pinnate Palms, f. P. 515. 

68. Cocos nucifera. r. (Martius, PI. 62.) Fossil Cocoa 
nut, Sheppy, Brussels. P. 515. 

69. Pinus, Pine, r, 8c f. 

70. Ulmus, Elm. r. 8c f. 

71. Populus, Poplar, r, 8c f. 

72. Salix, Willow, r. 8c f. 

LAND ANIMALS OF FIRST PERIOD. 

Birds. 

73. Scolopax, Woodcock, r. 8c f. 

74. Ibis. r. 8c f. 

75. Tringa, Sea Lark. r. 8c f. 

76. Coturnix, Quail, r. 8c f. 

77. Strix, Owl. r. 8c f. 

78. Buteo, Buzzard, r. 8c f. 

79. Phalacrocorax, Cormorant, r. Pelecanus. l\ 

Reptiles. 

80. Emys, Fresh water Tortoise, r. 8c f. 

81. Trionyx, Soft Tortoise, r. 8c f. 

82. Crocodilus, Crocodile, r. 8c f. 

Ma^nmifers. 

83. Vespertilio, Bat. r. 8c f. 

84. Sciurus, Squirrel, r. 8c f, 

85. Myoxus, Dormouse, r. 8c f. 
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86. Castor, Beaver, r. &f, 

87. Genetta, Genet r. 8c f. 

88. Nasua, Coati. r. 8c f. 

89. Procyon, KaeoQn. r. 8c f. 

90. Canis Vulpes, tox. r. 8c f. 

91. Canis Lupus, Wolf. r. 8c f. 

92. Didelphys, Opossum, small, r. 8c f. 

93. Anoplotherium commune, f. 

94. Anoplotherium gracile* f. 

95. Palseotherium magnum, f. 

96. Palaeotherium minus, f. 

MARINE ANIMALS. 


Genera of Shells most 
characteristic of the 
Tertiary Periods . . 


a. Planorbis. r. 8c f. 

b. Limnaea. r. 8c f. 

c. Conus, r. 8c f. 

d. Bulla, r. 8c f. 

e. Cyprma. r. 8c f. 

f. Ampullaria. r. 8c f. 

g. Scalaria. r. 8c f. 

h. Cerithium. r. 8c f. 

i. Cassis, r. 8c f. 

j. Pyrula. r. 8c f. 

k. Fusus, r. 8c f. 

L Voluta. r. 8c f. 

m. Buccinum. r. 8c f. 

. n. Rostellaria. r. 8c f. 
Mammifers. 


97. Phoca, Seal. r. 8c f. 

98. Triehechus, Walrus, r. 8c f. 

99. Delphinus Orca, (Phoccena, Cuv.) Grampus. 
Delphinus. f. 

100. Manatus, Lamantin. r. 8c f. 

101. BalseiHt, Whale, r. 8c f. 
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LAND ANIMALS,* 

Birds. 


Aves 


Ruminaiitia . . 


Rodentia . . . - 

Si 

Carnivora . . . 


Pachydcrmata 


' 102. Colsmba, r, & t\ 

103. Alauda, n fit f, ^ 

104. Corvusji^ Raven, r. fief, 
w 105. Anas^ Duck. r. St f. 

Mammifers. 

' 106. Alces, Elk* r. & f, 

107. Elaphiis^ Stag. r. fic f. 

108. Boa Urus, Bison, r. fit f. 
- 109. Bos Taurus, Ox. r. & f. 

110. Lepus, Hiare. r. & f. 
"111. Ursus, Bear. r. fief. 

112. Mustcla, Weasel, r. fit f. 

1 13. Hyaena, r. fii f. 

^ 114. Felis, Tiger, r. fit f. 
r 115. Sus, Hog. r, 8c f. 

116. Equus, Horse, r. fic f. 

’ 117. Rhinoceros, r. fief. 

118. Hippopotamus, r. fie f. 

, 119. Elephas. r. Mammoth. 


f. 


Animal of the present Epoch , supposed to have lecenthf 
become ea thicl. 


120. Didus, Dodo. r. fie f. 

The bones of the Dodo have been found under lava of 
unknown age in the Isle of France, and in a cavein in tJie 
Island of Roderigue. See Zoological Journal, 182S, p, 
554. Loudon’s Mag. Nat. Hist, VoL II. p. 442. and Lon- 
don and Edin. Phil. Mag. Dec. 1832. 


'* Many of the following genera occur botJi in the second, third 
and fourth formations of tlie Tertiary series, and also in Caverns, 
Fissures, and Diluvium. 
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Plate 2. V. 1 . p. 72. 

A. Jaw of bidelphys Bucklandi, (magnified to twice 

nat. size,) in the Collection of W. 1. Broderip, Esq 
and described by him in the Zoological JoupaJ, 
V, IIL p. 408, PL XL (Broderip.) 

2. Second molar tooth magnified. 

5. Fifth molar tooth still further magnified. 

B. Fragment of lower Jaw of a small Didelphys from 
Stonesfield, in the Oxford Museum, (magnified one 
third.) This Jaw has been examined by Cuvier, 
and is figured by M. Prevost, Ann. de Sci. Nat. Avr. 
1825, p. 389, PL 18. The removal of a part of the 
bone displays the double roots of the teeth, in their 
alveoli, and the form of the teeth shews the ani- 
mal to have been insectivorous. (Original.) 

4 . Fourth molar tooth magnified. 

9. Ninth molar tooth magnified. 

1. Lower Jaw of Dinotherium giganteiim, (Tapirus 
Gigaiiteus, Ciiv.) The length of this Jaw, including 
the Tusk, is nearly four feet. V. I. p. 13(3. (Kaup.) 

2. Lower Jaw and part of upper .law of Dinotlieriuni 

medium. (Kaup.) 

3. Jaw of Dinotherium medium, exhibiting the Crown 

of five molar teeth, most nearly resembling those of 
a Tapir. (Kaup.)* 

* All these unique remains of Dinotherium are preserved in the 
Museum at Darmstadt ; they were found in a Sand pit containing’ 
marine shells at Epplcsheini near Alzey, about forty miles N. W. of 
Darmstadt, and are described by Professor Kaup. 

Bones of Diuotlierium have lately been found in Tertiary Fresh- 
water limestone, near Ortlics, at the foot of tlie Pyrenees ; and witli 
them, remains of a new Genus, allied to Rhinoceros ; of several un- 
known species of Deer; and of a Dog, or Wolf, the size of a Lion. 

Our figures of Dinotherium are copied from the Atlas of Kaup's 
Description d’Ossemens fossiles de Mammif^res, Darmstadt, 1832-3. 
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Pl.ATK ;5, V. I. |) 81. 

Imaginary restoration of four species of Pachyclermata, 
found in the Gypsum Quarries of Mont Martre, (Cuvier.) 

Platk 4. V. I. pp. 81, 85. 

Nearly perfect skeletons of the four species of fossil 
animals, whose restored figures are given in the last Plate. 
(Cuvier.) 


Plate 5. 1. p. 139. 

1. Skeleton of Megatherium, copied from Pander and 

-D’Alton’s figure of the nearly perfect skeleton of this 
animal, in the Museum at Madrid. 

2. Bones of the l^elvis of Megatherium, discovered by 

Woodbine Parish, Esq. near Buenos Ayres, and now 
placed in the Museum of the Royal College of Sur- 
geons, London. The bones of the left hind leg, 
and several of those of the foot, are restored nearly 
to their natural place. (Original.) 

3. Front view of the left Femur. 

4. Front view of the left Tibia and Fibula. 

5. Bones of the foot, imperfectly restored. 

5'. Large ungual bone, supposed to be that of a Toe ol’ 
the hind foot. 

6 — 1 1 . Teeth of Megatherium. 


From the near approximation of this Animal to the living Tapir, 
we may infer that it was furnished with a Proboscis, by means of 
which it conveyed to its mouth the Vegetables it raked from th»‘ bot- 
tom of Lakes and Rivers by its Tusks and Claws. The bifid ungual 
bone (Kaup, Add. Tab. 11,) discovered with the other remains of 
Dinotherium, having the remarkable bifurcation which is found in no 
living Quadrupeds, except the Pangolins, seems to have home a Claw, 
like that of these animals, possessing peculiar advantages for the 
purpose of scraping and digging ; and indicating functions, concur- 
rent with those of the Tusks and Scapulae, (see Vol. 1. Page 136.) 
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12, 13. Armour, supposed to be that of Megatherium.* 

14 — 19. Armour of Dasypus and Chlamyphorus. 

Plate 6. V. 1. p. 148. 

1. Sections of Teeth of Megatherium, illustrating the 

relative dispositions of the Ivory, Enamel, and Crusta 
petrosa, or Coementum. (Original. Clift.) 

2, Posterior surface of a caudal vertebra of Megatherium, 

exhibiting enormous transverse processes. ' On its 
lower margin are seen the articulating surfaces 
which received the chevron bone; the superior 
spinous process is broken off, V. I. p. 151. (Sir 
F. Chantrey. Original.) 

Plate 7. V. I. p. 168. 

Ichthyosaurus platyodon from the Lias at Lyme Regis, 
discovered by T. Hawkins, Esq. and deposited in the Bri- 
tish Museum, together with all the other splendid fossil re- 
mains that are engraved in his memoirs of Ichthyosauri 
and Plesiosauri. This animal, though by no means full 
grown, must liave measured twenty-four feet in length. The 
extremity of the tail, and left fore paddle, and some lost 

* Mr. Darwin has recently discovered the Remains of Mega- 
therium along an extent of nearly six hundred miles, in a North and 
South line, in the great sandy plains of the Pampas of Buenos Ayres, 
accompanied by bones and Teeth of at least five other Quadrupeds. 
He has also found that the Bones of this Animal are so often accom- 
panied by those of the Mastodon angustidens. as to leave no doubt 
that these two extinct species were contemporary. 

I leani from Professor Liclistenstein, that a fresh importation of 
Bones of Megatherium, and bony armour has lately been sent to 
Berlin from Buenos Ayres, and that there remains no room to doubt 
that some portion of this armour appertained to the Megatherium^ 

It appears very probable, from more recent discoveries, that 
several other large and small animals, armed with a similar coal of 
mail, were co-inhabitants of tbe same sandy regions with the Mega- 
therium. 
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fragments of the rest of the skeleton, are artificially restored. 
(Hawkins.) 


Plate 8. V. 1. p. 170. 

1. Skeleton of a young Ichthyosaurus communis, in the 

collation of the Geological Society of London, found 
in the Lias at Lyme Regis. (Scharf. Original.) 

2. Ichthyosaurus intermedius, from Lyme Regis, be- 

longing to Sir Astley Cooper. (Scharf. Original.) 

Plate 9. V. I. p. 170. 

1 and 2. Ichtliyosaurus tenuirostris, from the Lias near 
Glastonbury, in the collection of the Rev. D. Wil- 
liams, of Bleadon, rnrar Bristol. The position of the. 
ribs is distorted by pressure. (Scharf. Original.) 

3. View of the right side of the head of the same animal. 

(Original.) 

Plate 10. V. I. pp. 171, 173. 

1. Head of Ichthyosaurus platyodon, in the British 

Museum, from the Lias at Lyme Regis, copied from 
Sir E, Home’s figure in the Phil. Trans. 1814. 

2. Copied from Mr. Conybeare’s figure, (in llic Geol. 

Trans. Lond. O. S. PI. XL. Fig 11.) shewing the 
analogies between the bones of the head of Ichthyo- 
saurus, and those which Cuvier has marked by cor- 
responding letters in his figure of the head of the * 
Crocodile. 

3. Two of the bony plates in the sclerotic coat oi‘ the 

Eye of Ichthyosaurus platyodon. 

4. Circle of bony plates in the Eye of the snowy Owl. 

(Yarrel.) 

5. Circle of similar plates in the Eye of the golden EagUv 

(Yarrel.) 
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6. Front view of bony plates in the Eye of an Iguana. 

7. Profile of the same. 

8. Two of the fourteen component scales of the same. 

f owe these three last figures to the kindness of Mr. Allis 
of York. 

A 1, 2, 3, 4. Petrified portions of the skii^jof a small 
Ichthyosaurus, from the Lias of Barrow on Soar, 
Leicestershire, presented to the Oxford Museum, by 
the Rev. Robert Gutcli, of Segrave. * (Original.) 

In Fig. 1 ; a, b, c, d, are portions of ribs, and e, 
are fragments of sternc^costal bones (nat. size). 

The spaces between these bones, are covered with the 
remains of skin ; the Epidermis being represented by a deli- 
cate film, and the Rete mucosum by fine threads of white 
Carbonate of Lime ; beneath these the Corium, or true 
skin, is preserved in the state of dark Carbonate of Lime, 
charged with black volatile matter, of a bituminous and 
oily consistence. 

2. Magnified representation of the Epidermis and Rete 
mucosum. The fine superficial lines represent the 
minute wrinkles of the Epidermis, and the subjacent 
larger decussating lines, the vascular net-work of 
the Rete mucosum. 

Ill Fig. 3, the Epidermis exhibits a succession of coarser 
and more distant folds or wrinkles, overlying the 
mesh-work of the Rete mucosum. 

in Fig. 4, the Epidermis has perished, and the texture 
. of the flue vessels of the Rete mucosum is exhibited 
ill stroiitr relief, ov<*r the black substance of the sub- 
jacent Corium, in the form of a net-work of white 
threads,* 

* Nothing certain has hitherto been known respecting the dermal 
covering of the Ichthyosauri ; it might have been conjectured that 
these reptiles were in('ascd Avith horny scales, like Lizards, or that 
their skin was set with dermal bones, like those on the back of Cro- 
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Tlate 11. V. I. p. 175. 

1. Side View of the head of an Ichthyosaurus, marking' 

by corresponding letters, the analogies to Cuvier’s 
figures of the sam^ bones in the head of the Croco- 
dile. (Conybeare) 

2. Posterior part of a lower jaw of Ichthyosaurus com- 

munis, in the Oxford Museum. (Conybeare.) 

3 — 7. Sections presented by the component bones of Fig. 
2 in fractured parts above each section. (Conybeare.) 

8. View of the lower .law of Ichthyosaurus seen from 

• 

rodiles; but as the horny scales of Fishes, and dermal hones of ("ro- 
codilean animals are preserved in the same Lias with the bones of 
Ichthyosauri, we may infer tliat if the latter animals bad been fur- 
nished with any similar appendages, these would also have been j)re- 
served, and long ere this discovered, among the numm-ous remains 
that have been so assiduously collected from the Lias. They would 
certainly have been found in the case of the individual now before 
us, in which even the Epidermis and vessels of the Kete Mucosum 
have escaped destruction. 

Similar black patches of petrified skin are not unfrequently found 
attached to the skeletons of Ichthyosauri from Lym(^ Regis, but no 
remains of any other soft parts of the body have yet been noticed. 

The preservation of the skin shews that a short interval only elapsed 
between the death of tlie animal, and its interment in the muddy s(‘“ 
diinent of which the Lias is composed. 

Among living reptiles, the Batrachians afford an example of an 
order in whicli the skin is naked, having neither settles iioj dermal 
bones. 

In the case of Li/.aAs and Crocodiles, the scaly, or bony coverings 
protect the skin from injury by friction against t]»e bard .sui>stan(res 
with which they are liable to come into <;ontact upon the land ; but 
to the Ichthyosauri wJiich lived exclusively in the sea, there would 
seem to have been no more need of the protection of scab's or 
dermal bones, than to the naked skin of Cetacea. 

In the case of Plesiosauri also, the non-discovery of the remains 
of any dermal appendages with the perfect skeletons of animals of 
that genus, leads to a similar inference, that they too had a naked 
skin. The same negative argument applies to the flying Reptile 
Family of Pterodactyles, • 
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beneath^ exhibiting the course of its over lapping 

bones. (Conybeare.) ■ 

A. Tooth of a Crocodile, shewing the incipient absorp- 

tion of the hollow cone which forms its base, from 

the effect of pressure of a^new tooth rising beneath. 

(Conybeare.) 

B. Similar effects shewn in the transverse section of the 

upper and lower jaws of an Ichthyosaurus. (Cuvier.) 

C. Example of the same kind of absorption produced by 

the pressure of a new tooth, on the base of an older 

tooth in the jaw of Ichthyosaurus. (Conybeare.) 

Plate 12. V. 1. p. 181. 

1. Sternal Arch and Paddles of Ichthyosaurus. SeeV. I. 

p. 182, Note. (Home.) 

2. Sternal Arch of Ornithorhynchus. (Home.) 

3. 4, 6, 6. Occipital and Cervical Bones of Ichthyosau- 

rus, from the Lias at Lyme Regis.* (Original.) 

* Sir Philip de Malpas Grey Egerton has pointed out some beau- 
tiful examples, hitherto unnoticed, in the Atlas and cervical Ver- 
tebrae of Ichthyosauri, of peculiar mechanical contrivances to sup- 
port and regulate the movements of their enormous heads. (See 
Loud, and Ediii. Phil. Mag. Nov. 1830. p. 414.) 

Fig, 3, a. represents the Basilar portion of the Occipital bone of a 
very large and aged Jehthyosaunis, from the Lias of Lyme HeRis* 
(scale one eigl^). The; nearly lieinispherical process (a) articulated 
with a comparatively shallow socket in front of die Atlas, (4. a.) 
and this ball and socket, or universal joint, g||ve freedom of motion 
and support to a weighty head. 

Fig. 4. Atlas and Axis of a very young Ichthyosaurus, (two thirds 
of nat. size.) These bones adhere together by two nearly flat sur- 
faces, admitting of the least flexure of any of the Vertebrae in the 
whole body, but giving the greatest strength to that part of the 
Column, where strength rather than flexure was required. 

On the inferior margins of the Atlas and Axis and third cervical 
vertebra, are triangular facets articulating vvitli three strong wedge- 
shaped sub-vertebral bones (c) hitherto uiidescribed. 
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A. Hollow conical Vertebrse of a fish. (Original.) 

B. C, E. Vertebnn of Ichthyosaurus. See Note, V. 1. 

p. 178. (Home and Conybeare.) 

D. a. g. E. a. g. Spinous processes, shewing the peculiar 
‘'articulation of their annular portions, with the Ver- 
tebree, to be adapted to increase the flexibility of the 
spine. See Note, V. 1. p. 179. (Home.) 

Plate 13. V, L p. 190. 

Skeleton of a small Ichthyosaurus, from tlie Lias at 

Fig. 4, b. Oblique triangular facet on the lower margin of ibc 
front of the Atlas; this facet articulated with the first sub-vertebral 
wedge, placed between the Atlas and Occiput. 

Between the Atlas and Axis, the two sub-vertebral facets formed a 
triangular cavity for the reception of a second wedge (Pig. 4. c.) 
and a similar, but smaller cavity received anotlier W4^dge of the 
same kind, between the Axis and third Vertebra. This third wedge 
gave less support to the head, and admitted of more extensive motion 
than the second. All these three wedge-shaped bones are s(‘en 
nearly in their natural position in a specimen from Lyme Kegis, in 
the Collection of Sir B. G. Egertoii. 

Fig. 4'. First sub-vertebral wedge, auxiliary to the anterior cavity 
of tlie Atlas, in completing the articulating socket for the liasilar 
process of the Occiput (3. a). 

4. a. Crescent shaped front of the first sub-vertchral wedge. 

4'. b. Head of the same Wedge. 

4 \ c. Obtuse apex of the same, articulating with the triangular 
frontal tacet of the Atlas (4. b.). In young animals this frontal fiicct 
is nearly smooth and flat ; in older animals (3. is rugged and 

furrowed. This articulation must have given to the iirst sub- v <* rtebral 
wedge great power as a .stay or proj>, to resist the downward pres- 
sure of the head, at the same time facilitating the rotatory niovc- 
inents of the Occipital bone. 

Fig. 4. c. Second sub-vertebral wedge articulating with the trian- 
gular cavity formed by the marginal facets of the Atlas and Axis. 
This second Wedge acted as a strong proj) supporting firmly the 
lower portion of the Atlas, and at the same time admitting the small 
amount of motion here required. 

c'. Head of the sub-vertebral wedge (c) strengthened by a pro- 
jecting boss of solid bone. 



26 


EXPLANATION -OF PLATE 14. 


Lyme Regis, presented to the Oxford Museum by Viscount 
Cole, enclosing within its ribs scales, and digested bones of 
Fishes, in the state of Coprolite. This coprolitic mass seems 
nearly to retain the form of the stomach of the aniinal. 
c. Coracoid bone, d, Scapula, e, Humerus, f, Radius, 
g. Ulna. (Scharf. Original.) 

Plate 14. V. I. p. 191. 

Skeleton of the Trunk of a small Ichthyosaurus in the 

Fig. 5. Nearly flat articular surface of (probably) the third cer- 
vical vertebra of the same large Individual as Fig. 3. This surface of 
the bone has only a small cylindrical depression at its centre, instead 
of the deep, conical cup of the more flexible vertebrae, C.B. F. 

Near its upper margin is a wedge-shaped elevation (b) and near 
the inferior margin, a notch or furrow (a). These salient and re- 
entering portions articulated with corresponding depressions and 
projections on the surface of the adjacent vertebra, and acted as 
pivots, admitting a limited amount of lateral vibrations, and at the 
same time preventing any slip, or dislocation. 

Fig. 6*. Concave surface of Fig. 5. ; the wedge-shaped projection 
near its lower margin (a) must have articulated with a correspond- 
ing groove or depression on the front of the vertebra adjacent to it, 
like that at (Fig. 6. a.) As one surface only of these vertebrae had 
a conical cavity, the intervertebral substance must have formed a 
single cone, admitting in the neck but half the amount of motion, that 
the double cones of intervertebral matter allowed to the dorsal and 
caudal vertebrae, (C. 11. E.) wdiere greater flexure was required, to 
effect progressive motion by vibrations of the body and tail. 

TJiese dispositions of the articulating facets of the cervical ver- 
tebrae, actings conjunction with the three sub-vertebral wedges 
before described, aflbrd an example of peculiar provisions in the 
neck of these gigantic Reptijes, to combine a diminished amount of 
flexure in this part, with an increased support to their enormous 
heads. 

It is probable that every species of Icbtbyosaiiriis had peculiar vari- 
ations in the details of the cervical vertebrae, and subvertebral wedges, 
and that in each species these variations were modified by age. 

In the Gavial Mr. Man tell has recently observed tliat the first 
caudal vertebra is doubly vonwx, like the last cervical vertebra in 
Turlies. These peculiar contrivances give to the animals in which ^ 
they occur increased flexibility of the Tail and Neck. 
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Oxford Museum, from the Lias at Lyme Kegis, cqutaining 
within the ribs, a coprolitic mass of digested bones, inter- 
spersed with scales of fishes, a, Furcula. b, Clavicle, c, 
Corahoid bone, d, Scapula, e, Humerus. (Fisher. Ori- 
ginal.) 

Plate 15. V. L p. 187.) 

The specimens are all of the natural size except where 
the figures denote otherwise. (Original.) 

1 and 2. Intestines of the two most common English 
species of Dog-Fishes, injected with Roman cement. 

The vascular structure, which is still apparent in 
the desiccated membrane, resembles the impressions 
on the surface of many Coprolites. 

3. Coprolite from the Lias at Lyme, exhibiting the spiral 
folding of the plate of digested bone, and impressions 
of the intestinal vessels and folds upon its surface. 
(Sec Note, V, I. p. 194. ct seq.) 

3'. Magnified scale of Pholidophorus limbatus, embedded 
in the surface of the Coprolite, Fig. 3. This scale 
is one of those that compose the lateral line, by which 
a tube passes to convoy mucus, from the head, along 
the body of fishes ; a. is the hook, on the superior 
margin, which is received by a depression on tlie 


inferior margin of the scale above it, corresponding 
with b. ; c. is the serrated edge of the posterior 
margin, perforated at e. for the passage of tlu' mu- 


cous duct ; d, is a tube on the interior surface ot the 


scale to carry and protect the mucous duel. (See 
note V. I. p. 191.) 

3'. Exterior of the scale 3'.; the sanu' parts are repre- 
sented by the same letters ; the larger portion w 
covered with enamhl,' the smaller portion next d. is 
the bony root forming the anterior margin of the 
scale. 
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4. Transverse section of another Coprolite from Lyme, 
shewing the internal foldings of the plate, with sec- 
tions of scales of fishes embedded in it. 

6. Exterior of a spiral Coprolite, from the Chalk Marl, 
near Lewes, shewing folds and vascular impressions 
analogous to those in No. 3. 

6. Longitudinal section of another Coprolite, from the 

same Chalk Marl, shewing the spiral manner in 
^hich the plate was folded round itself. 

7. Exterior of another spiral Coprolite, from the Chalk 

at Lewes, shewing vascular impressions on its sur- 
face, and the transverse fracture of the spiral fold 
at b. 

In many other figures of Plate 15, a similar 
abrupt termination of the coiled plate is visible at b. 

8. 9. Two other small speciosof spiral Coprolitesin chalk ; 

these as well as Figs. 6, 6, 7, are probably deiived 
from fishes found with them in the chalk, near Lewes. 

10, 11, 12. Coprolitcs from the Lias at Lyme, exhibiting 
well defined characters of the spiral fold, with vas- 
cular impressions on their surface. 

13. Similar appearances on a Coprolite found by Dr. 
Morton in the Greensand of Virginia. 

14. Coprolite from the Lias at Lyme, bearing strong cor- 
rugations, the result of muscular pressure received 
from the intestines. 

15. Transverse section, shewing the abrupt termination 
of the folded plate in Fig. 14, and representing the 
flattened form of the spiral intestine. 

16. Longitudinal section of the intestinal tube of a recent 
Shark, shewing the spiral valve that winds round 
its interior, in the form of an Archimedes screw ; a 
similar spiral dis|:^ition of the interior is found in 
intestines of Dog-Fishes, Figs. 1 and 2. 
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17. Coprolite from Lyme, containing large sealea of Da- 
pedium politmn* 

18. Coprolite from the Lias at Lyme, containing undi- 
' gested bones of a small Ichthyosaurus. 

Plate 15'. V. I. p. 200. 

Cololite, or petrified intestines of a fossil fish from Solen- 
hofen. (Goldfuss.) 

Plate 16. V. L p. 202. 

]. Conjectural Restoration of the Skeleton of Plesio- 
saurus dolichodeirus. (Conybcarc.) 

2. Skeleton of Plesiosaurus dolichodeirus, in the British 
Museum, from the Lias at Lyme Regis. (Scharf. 
Original.) 

Plate T?. V. 1. p. 203. 

A nearly entiie and unique skeleton of Plesiosaurus 
dolichodeirus, 5 feet 7 inches long, from the Lias of 
Street, near Glastonbury. This skeleton forms part of the 
splendid series of fossil Saurians, purchased for the British 
Museum, from T. Hawkins, Esq. in 1834. Sec V. I. p. 208, 
and Note. (Hawkins.) 

Plate 18. V. 1. p. 205, Note. 

T. Under jaw of Plesiosaurus dolichodeirus, torming 
part of the scries last mentioned. (Original.) 

2. Head of the Plesiosaurus, figured in PI. 16. Fig. 2. 

seen from beneath, (Original.) 

3. Ventral poilion of the ribs of the Plesiosaurus, figured 

in PI. 17. See V. I. p. 208. (Original.) 
a. c. Central bones formiug the crown of the stemo-costal 
arch. b. triple series of intermediate bones between 
the central bones, a. c. and the true ribs, d. d. e. e, 
lower extremity of coracoid bones. 
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EXPLANATION OF PLATE 19. 

Plate 19. '' V. L p: 205. ^ 

Fig. 1. A beautiful specimen of Plesiosaurus maci-oce- 
phalus hitherto undescribed, found in the Lias marl 
at Lyme Regis by Miss Anning, and now in the 
collection of Lord Cole. (Original.) 

On comparing this figure with those of P. Dolichodeirus 
at PI. 16, 17. The following differences are obvious : 

1. The head is very much larger and longer, being 
nearly one half the length of the neck. 

2. The vertebrae of the neck are thicker and stronger in 
proportion to the greater weight they had to sustain. 

3. The hatchet-shaped bones differ in form and size, as 
may be seen by comparing them with, those of P. dolicho- 
deirus. PI. 19. Fig. 2. and PI. 17. 

4. The bones of the arm aifd thigh are shorter and 
stronger than in P. Dolichodeirus, and corresponding dif- 
ferences maybe traced throughout the smaller bones of the 
Paddles; the general adjustment of all the proportions 
being calculated to produce greater strength in the P. Ma- 
crocephalus, than in the more slender limbs of P. Dolicho- 
deirus. 

These differences are not the effect of age ; as the two 
specimens, from which they are here described, are nearly 
of the same length. 

Fig. 2. Hatchet-shaped bones of the neck of Plesiosaurus 
Dolichodeirus, copied from the specimen figured in 
PI. 17. 

3. Anterior extremity of an insulated lower Jaw of Ple- 

siosaurus, from the Lias at Lyme Regis, in the Bri- 
tish Museum, part of the collection of Mr. Hawkins. 
V. I. p. 206. Note. (Oipginal.) 

4. The entire bone, of which Fig. 3. forms part, reduced 

to a small scale. 
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Platfi 20. V. 1. p. 216. 

Head of the Mosasaurus, or Great Animal of Maestricht. 
('Ciivier.'l 

Plate 21. V. I. p. 221. 

Pterodactylns longirostris in the lithographic slate of 
Aichstedt. (Cuvier and Goldfuss. ) 

In this Plate, and Plate 22, the same letters and figures 
designate the corresponding Bones in the diflerent Animals 
to which they are affixed ; they are copied chiefly from the 
figures and Explanations of Dr. Goldfuss, in his Beitr’age 
zur Kenntniss verschiedener Reptilien dcr Vorwelt. 
r. Cavitas narium. 

A. Cavitas intermedia. 

0. Orbita. 
a. Maxilla superior, 

1). Vel os nasi vel iiitor-maxillare ? 

c. Operculum nasale. 

d. Aut os frontis anterius vel nasale ? 

e. Os frontis proprium. 

f. Os parietale. 

g. Os petrosum. 

H. Pars basilaris ossis occipitis. 

h. Pars lateralis. 

i. Os tympanicum s. quadratum. 

k. Ofi frontis posterius. 

1. Os mastoideum. 

m. Os zygomaticum. 

n. Aut os lacrymale vel superciliare. ? 

O. Annulus orbitalis. 

P, Corpus ossis sphenoidei. 

p. Processus transversus ossis sphenoidei. 

^ q. Os pterygoideum. 
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'' t ^ 

r. Os transversum. 

s. Os palatinum. 

t. Processus palatinus maxillee supertoris. 

V, Pars an^laris inferior maxillae inferipris. 
w. Pars aiigularr^ superior. 

X. Pars condyloidea. 

y. Pars coraplementaria, Cuv. (coronalis, auctor.) 

z. Os hyoideum. 

I. Atlas. ‘ 

II. Epistropheus. 

Ill — ^VII. Vertebrae colli. 

* VIII— XXIl. Vertebrae dorsi. 

XXIIL XXIV. Vertebrae lumborum. 

XXV. XXVI. Os sacrum. 

XXVII. Ossa coccygea. 

XXVIII. Sternum. 

1 — 15. Costaj. 

10. Scapula. 

* 17. Os coracoideum. 

18. Ilium. 

19. Os pubis. 

20. Os ischium. 

21. Ihimerus. 

22. Ulna. 

23. Radius. 

24. Carpus, 

25. Os metarcarpi primum s. pollicis. 

26. O. m. secundum. 

27. O. m. tertium. 

28. O. m. quartum. 

29. O. m. quintum. 

30, 31. Phalanges pollicis. 

32 — 34. Ph. indicis. 

35—38. Ph. digiti medii. 
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39 — 43. Pli. digiti annularis. 

44—47. Ph* di^ti ‘auricularis. 

48. Eaour. 

49. .TPibia. 

50. Pibula. 

51. Tarsus. 

52 — 56. Metati^us.* 

67, 58. Phalanges digiti primi. 

69—61. Ph. d. secundi. 

62 — 65. Ph. d. tertii. 

66—70. Ph. d. quarti. 

71—74. Ph. d. quinti. 

S' Impressions of the membrane of the wing ? * 

Plate 22. V. I. p. 221. 

A. Restoration of the Skeleton of Pterodactylus cras- 

siiiltris. (Goldfuss.) 

B. Fore foot of a Lizard. (Cuvier.) 

C. Restoration of the right fore, foot, or right hand of 

Pterodactylus crassiro&tris. (Goldfuss.) 

D. The right fore foot, or hand of P. longirostris. (Cu- 

vier and Soemmerring.) 

E. The Fore foot of P. macronyx. (Buckland, Geol. 

Trans. Lond. 2d Ser, VoL 3. PI. 27.) 

F. The Hind foot of a Lizard. (Cuvier, Oss. Foss. Vol. 

V. Pt. II. PI. XVIL) 

G. Right foot of P. crassirostris, as conjectuiiilly re- 


* Professor Agassiz considers that the Corrugations on tiie surfa<'p 
of the Stone (^), which Dr. Goldfuss supposed to he the imprrsbioiis 
of Hairs, or Feathers, ai e only casts of the minute foldings ol the 
contracted membrane of the wing. It is probable that Pterodacfyles 
had a naked skin, like the Ichthyosaurus ; (See PI. 10. A.) because 
the weight of scales would liave encumbered their movements in 
air. 
p. IL 


D 
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by Dr^ ji^tbority for tbi# seekas 

to be afforded by the ]N. '' 

H* Right foot P; lowgiritJetris^ ^ 

I. Foot of P, iaiacTonyx, (Bacldand,) ^ ^ " , 

K. Hind foot 0 % Bat. ' ^ 

L. Skeleton of Draco fplana. (C|ftnfl. Q^p. Anat. P. 

370.) shewing the elongated bones, or fake ribs, 
which support the membranous expansion of its 
Parachute. ■' 

M. Skeleton of a Bat. (Cheseldcn.) 

N. Skeleton of P. crassirostris, in the Museum at Bonn, 

in Solenhofen slate. (Goldfuss.) 

O. Skeleton of P. brevirostris, from near Aichstadt, in 

the same slate. (Goldfuss.) 

P. Imaginary restoration of Pterodactyles, with a co- 

temporary Libellula, and Cyeadites. 

# 

Plate 23. V. I. p. 234. 

Fig. r. Anterior extremity of the right jaw of Mega- 
losaurus, from the Stonesfield slate, Oxon. (Buck- 
land.) 

Fig. 2'. Outside view of the same, exhibiting near tlie 
extremity, large perforations of the bone for the 
passage of vessels. (^Buckland.) 

Fig. 1. Tooth of Megalosaurus, incomplete towards the 
root, and seen laterally as in Tig, T. Nat. siie. 
(Buckland.) ^ 

Fig. 2. Side view of a tooth nearly arrived at maturity. 
The dotted lines mark the compressed conical cavity, 
containing Pulp, within the Root of the growing 
tooth. Scale two thirds. (Buckland.) 

Fig. 3. Transverse section of Fig. 1'. shewing the thick- 
ness of the largest tooth (a.) and its root set dfeep 
and firmly in the bony socket, which desceiids 
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. & -^oearly to «f tBe Jaw; ? ,Scal? tmo thirds, 

, \ (Bucklar»dj)% ^ 

Fi^,'4{ Traiiaverss eectioB of the tooth (Fig. 2.)^ihe!#ing 
tfe^ manner in which the back and aides are en- 
larged, and rounded in order to give strength, and 
the fjsqpt bw^ht to a atfong and thin cutting edge 
at (Bucllland.) 

' Plate 24. V. I. p. 240. 

Fossil Teeth and bony nasal bom of Iguanodon; and 
lower Jaw and Teeth of Iguana. (Mantell and Original.) 

In Mr. ManteU’s collection there is a perfect thigh bone 
Df this animal, 3 feet 8 inches long, and 35 inches in cir- 
cumference at its largest and lower extremity. ** 

Plate 25. V. L p. 249. 

Fig, 1. Fossil Crocodilean found at Saltwick near 
Whitby, eighteen feet long, and preserved in the 
Museum of that town. This figure is copied from 
Plate XVI. of Bird and Young’s Qeol. Survey of 
the Yorkshire coast. As this appears to be the 
sawlipecies with that engraved in the Phil. Trans. 
1768, Vol 60. Pt. 2. Tab. 22. and Tab. 30, and 
presented to the Royal Society by Captain Chap- 
Mr. Kdnig has applied to it the name of 

P 'Teleosautus Cbapmanni. 

% Another head of Teleosaurus Cbaptnanni, also in 
the Museum at Whitby, and from the Lias of that 
neighjbourhood. (Original.) 

' 3. Head of* a third Individual of the same species 

S' ' from the same locality, placed in 1834, in the British 
^ " Museum, showing the outside of the lower Jaw. 
(Young and Bird.) 

4. View of the inside of a lower Jaw of the same 
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'Species, ia the Oxfotil Museuin, from the Great 
Oolite, at Enslow, near Woodstock, Oxon. (Ori- 
ginal.) ' ' 

Plate 25'. V.I. p.251. 

Pig. 1, Head of a Crocodile found in 1831, by E. Spencer, 
Esq. in the London Clay, of the Isle of Sheppy. 
See V. I. p. 261. (Original.) 

Fig, 2. Extremity of the upper and lower Jaw of Teleo- 
saurus in the Oxford Museum, from the Great 
Oolite at Stonesfield, Oxon. See V. I. p. 252. 
(Original.) 

Fig. 3. Anterior extremity of the upper Jaw of Steneo- 
saurus, in the Museum of Geneva, from Havre; 
the same species occurs in the Kimmeridge Clay 
of Shotover hill, near Oxford. See V. 1. p. 251. 
(De la Beche.) 

Fig. 4. Fossil Turtle, from the slate of Glaris. See V. I. 
p. 257. (Cuvier.) 

Plate 26. V. I. p. 259. 

Fossil Footsteps indicating the Tracks of ^Incient ani- 
mals, probably Tortoises, on the New Red Sandstone near 
Dumfries, (From a cast presented by Rev. Dr. Duncan.) 

‘ Plate 26'. V. I. p. 263. 

Fig. 1. Impressions of footsteps of several unknown 
animals upon a slab of New Red Sandstone found 
at the depth of eighteen feet in a quarry at Hess- 
berg, near Hildburghausen in Saxony. (Sickler.) 

The larger footsteps a. b. c. are referred to an 
animal named' provisionally, Chirotherium, The 
fore feet of this animal were less by one half than' 
the hind feet, and the tracks of ail the feet 
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in the same straight line. The footsteps d. e. f. foriu 
part of another track of the same kind. Some oi 
the large toes of the Chirotherium, and also of the 
smaller species, have left distinct impressions of 
nails : g. h. i. k. 1. m. n. o. p. q. form the track of 
an animal of another species, probably a Tortoise, 
crossing the same slab, in a different direction. 

The irregular cylindrical concretions that inter- 
sect each other on the surface of this slab, appear 
to have been formed in cracks, caused by the con- 
traction of a thin bed of green marl, interposed 
between two deposits of Sandstone. See note, V. L 

p. 266. 

Fig. 2. One of the impressions of the hind feet of Chiro- 
therium, on the slab Fig. 1 ; lialf nat. size. (Sickler.) 

Fig, 3. One of the footsteps in the track of the smaller 
animal, upon this slab ; nat. size. (Sickler.) 

M. Link has made out the footsteps of four species of 
animals in the Ilildburghausen sandstone ; and it lias been 
conjectured that some of these have been derived from 
gigantic Batrachiuns. 


Plate 26". V. J. p. 265. 

Impression of the hind foot of Chirotherium, selected 
from a well preserved Track upon a slab of sandstone from 
Hildburghausen, in the British Museum. (Original.) 

Plate 26'". V. I. p, 265. 

Footsteps of a small web-footed animal, probably croco- 
dilean, drawn from a Cast of impressions on Sandstone, 
found near Hildburghausen, (Original.) 

The Sandstones in which all these fossil footsteps have 
been discovered in Germany and Scotland, appear to be 
referriblc to the same division of the secondary strata, 
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which lies in the middle region of that large, and widely 
extended series of Sandstones, and Conglomerates, Lime- 
stones, and Marls, which English Geologists have aaually 
designated by the common appellation of the New red' 
Sandstone Group, including all the strata that are inter- 
posed between the Coal formation, and the Lias. 

M. Brongniart, in his Terrain de FEcorce da Globe^ 
1829, has applied to this middle division the very appro- 
priate name of Terrain Pwciiienf (from the Greek 
a term equivalent to the names Bunter Sandsiein, and 
GrJis bigarr6, which it bears in Germany and France ; and 
indicating the same strata which, in England, we call the 
new Red Sandstone. (See Plate 1. Section No. 17.) 

Mr. Conybeare, in his Report on Geology to the British 
Association at Oxford, 1832 (Page 379, and P. 406, Note), 
has proposed to extend the term Pacililic to the entire 
Group of strata between the Coal formation and the Lias ; 
including the five formations designated in our section 
(PL 1, No. 15, IG. 17, 18, 19), by the names of New Red 
Conglomerate, Magnesian Limestone, Variegated Sand- 
stone, Shell Limestone, and Variegated Marl. Some com- 
mon appellative for all these formations has been long a 
dcsidemturn in Geology ; but the word Pacilitic is in 
sound so like to Pisolite, tliat it may be better to adhere 
more literally to llie Greek root and apply the 

common name of Poihilitk group to the strata in ques- 
tion.’^ 

* The general reception of such a common name for all these 
strata, and the st pnration of the Granwacki^ series into tlie Cambnan 
and Silurian systems, as proposed by Protessor Sedgwick and Mr. 
Murchison, -will afford three nearly equal atid most convenient groups 
or systems, into which tlie strata composing the Transition awl Se- 
condary series may respectively be divided ; the former compre- 
hending the Cambrian, Silurian, and Carboniferous syslcms, and the 
latter comprehending the Poikilitie, Oolitit, and Cretaceous Groups. 
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Plate 26^ 

OrnitlnclLnites, or foot^mcirks of several extinct species 
of birds, found in the New Red sandstone of the Valley 
of the Connecticut* (Hitchcock.) 

^ In the Anicricai) Journal of Science and Arts, January, 1836. 
V. XXIX. No. 2. Professor Hilehcock has published a most inte- 
resting a(x;ount of his recent discovery of Ornithichnites^ or foot- 
marks of birds in the New Red sandstone of the valley of the Con- 
necticut. These tracks liave been found at various depths bgiieath 
the actual surface, in quarries of laininatod flag ^tonos, at five places 
near the banks of this river, within a distance of thirty miles. The 
sandstone is inclined from 5®, to 30®, and the Tracks appear to 
have been made on it before tJie strata n^ceived tlieir inclination, 
Seven of these tracks occur in three or four quarries within the 
.space of a few rods square; they arc* so distinct, that he considers 
them to have been made by as many diflerent spi'cics, if not genera,^ 
of birds. (See PI. 26% Figs. 1—14.) 

The footsteps appear in regular succession, on tlie continuous track 
of an animal in the act of ^^alkillg or running, v\itii the right and left 
foot always in their relative places. 

The distance of the intervals between each footstep on the same 
track is occasionally varied, hut to no greater amount than may lie 
explained by the Bird having altered its pace. Many (racks of dif- 
ferent individuals and (Uflerc?iit species are often found crossing on<* 
another; they are sometimes crowded like impressions of feet on the 
muddy shores of a stream, or jxind, where Ducks and Geese r(‘sort. 
(See PI. 2G\ Figs. 12. 13. 14.) 

None of the footsteps appear to be those of Weh-footed Birds ; 
they most nearly reseinhle those of Gralla', (Waders) or hii ds wliose 
habits resemble tliose of Gralla*. The impressioua of three ^oes ai-e 
usually distinct, excejit in a fe>v instances ; that of the Ibiu l!i or hind 
toe is mostly wanting, as in the footsteps of modern Gralhe. 

The most remarkable among these footsteps, are those of a gigan- 
tic bird, twice the size of an Ostrich, whose foot measured ti(ti‘eii 
inches in length, exclusive of the largest claw', which meaMit* J two 
inches. All the tliree toes were broad and thick. (PI. 2(P. Tig. 1. 
and P1.2G**. Fig. 1.) These largest footsteps have as \et been f\»un(( 
in one quarry only, at Mount Tom near Northamjiton ; here, four 
nearly iiarallel tracks of this kind were discovered, and in one of 
them six footsteps appeared in regular suecession, at the distance ei 
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which lies in the middle region of that large, and widely 
extended series of Sandstones, and Conglomerates, Lime- 
stones, and Marls, which English Geologists have usually 
designated by the common appellation of the Neiv red 
Saadslone Group, including all the strata that are inter- 
posed between the Coal formation, and the Lias* 

M. Brongniart, in his Terrain de VEcorce du Glohe^ 
1829, has applied to this middle division the very appro- 
priate name of Terrain Pwcilien^ (from tlie Greek 
a term equivalent to the names Bunter Sandstein, and 
Gres bigarr6, whicli it bears in Germany and France; and 
indicating the same strata which, in England, wc call the 
new Red Sandstone. (Sec Plate 1. Section No. 17.) 

Mr. Conybeare, in his Report on Geology to tlie British 
Association at Oxford, 1832 (Page 379, and P. 405, Note), 
has proposed to extend the term PaciUlk to the entire 
Group of strata between the Coal I’ormatiou and the Lias; 
including the five formations designated in our section 
(PL 1, No. 15, 1(). 17, 18, 19), by the names of New Red 
Conglomerate, Magnesian Limestone, Variegated Sand- 
stone, Shell Limestone, and Variegated Marl. Some com- 
mon appellative for all these foiiaations has been long a 
desideratum in Geology ; but the word Pari/ilic is in 
sound so like to PiaolitCy that it may be better to adliere 
more literally to tlie Greek root and ap[)ly the 

common name of Polld/ific gToup to the strata in ques- 
tion.* 


^ The t’-encral reeejaion of such a eonu»u>n naiue for all these 
strain, luul tin* sc[);u*ati()M ol tlie (irauwackt* series iutotho Cambrian 
and Silurian sjsloins, as propose<l by Professor 8e(lg\sick and IVlr. 
Murchison, m ill alford iln-eo nearly equal and most convenient groups 
or systems, into %\hic-h the strata composing- the Transition and Se- 
condary series, may rcs]>ectively be dividetl; tlie toviiier eoinpre- 
lieuding the Camhrinti, Silurian, and Carhoniterous s\s(enis, and the 
latter f omprehending; the I'oikiJitie, Oolitic, and Cieliu cons (; roups. 
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Plate 26 \ 

Ornithichnites, or foot-marks of several extinct species 
of birds, found in the New Red sandstone of the Valley 
of the Connecticut.* (Hitchcock.) 

* In the Amcricai) Journal of Seieiicr: and Arts, Jnniiary, 183G. 
V. XXIX. No. 2. Professor Hitchcock )>as jmhlished a most inic- 
rcstiiift* account of his rc'cont discovery of ()niithirhnti‘.u or foot- 
marks of birds in the New Kcd sandstotic of the valley of the (ami- 
necticut. TJiese tracks Jiave been foujjri at various depths beneath 
tlic actual surface, in quarri(‘S of laiuinafed (lap; stones, at fivi^jdaces 
near the hanks of this river, within a distance of thirty m’desl The 
sandstone is iin-lined from ;V*, to .‘U)", and th(‘ Tj'acks ap])ear to 
liave been made on it hefon* tlie strata n‘eeived their ijiclinalion, 
Seven of these track.s uceur in three or lour quarries within the 
space of a few rods square; tliey arc? so dislinef, tlial he consider.i 
them to liave hi'('n made by as many ililferent speeii^s, if not genera, ^ 
of birds. (Sc(^ PJ. 2()\ Fij;s. I — 14.) 

Tlie footsteps appear iji rej>uJar succession, on th(‘ coiitininms track 
of an animal in the act of walkinj*' or running, with the rij^ht am! left 
foot always in tlndr relative places. 

The distance of the intervals Ix'tween each footstep on (he sanie 
track is occ:asi<nially vario<l, hut t<» no greater amount tlian may he 
e\piaincd by tin- liird having altcrtd its pace. Many tracks cTdif- 
f<‘rent individuals and dilfe.rent species arc often foinid crossing- om* 
another; they are sometimes crowded like impressions offeelon (he 
muddy shores of a. stream, or poml, where Ducks aud (h c'se. resort. 
(See P1.2(>‘. Figs. 12. 13. 14.) 

None of the footsteps appear (o hc^ Ihosi* of \Ve]»-foco*d IJirds; 
they most nearly n.'sembh' thosi^ of D ralhe, (AVaders) or l.’bds Avliose 
habits resemble thosi; of firalbv. The im])ression« of tiir» c !oes are 
usuallj" distinct, eM:e])l in a few instanees ; that (d’the f oii li* o? hind 
toe is mostly wanting, as in the footsteps of mode rn (irall.t . 

Tlie most remarkable among these footsteps, an* those ol a gigan- 
tic bird, twice the size of an Ostrieli, vviiose fool ineasui't d iil‘eeii 
inches in length, exclusive of the largest claw, which mcas'.i:' J 
inches. All the three toes were broad and tliir k, (PI. 2b'. r-.v. 1, 
and P1.2()'’. Fig. 1.) These largest footsteps hayl^ as yet been loumi 
in one quarry only, at Mount Tom near Norfliainpton ; here, four 
nearly parallel tracks of this kind wv.rv dis(’Overed, and in one ot 
them six footsteps appeared in regular raiccc^sion, al the distance c; 
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The fossil tracks on this Plate are all nearly on the same 
scale: via, one-twenty-fourth. The recent footsteps are on 
a larger scale, 

four feet from one another. In others the distance varied from four 
to six feet; the latter was probably the longest step of this gigantic 
bird while running. 

Next in size to these are the footsteps of another enormous bird 
(PL 26a. Fig. 4.) having three toes of a more slender character, mea- 
suring from fifteen to sixteen inches long, exclusive of a remarkable 
appendage extending backwards from the heel eight or nine inches, 
and apparently intended, like a snow shoe, to sustain the weight of 
a heavy animal walking ou a soft bottom. (See PI. 26**. Fig. 2.) The 
impressions of this appendage resemble those of wiry feathers, or 
coarse bristles, which seem to have sunk into the mud and sand 
noarly an inch deep; the Iocs had sunk much deeper, and round 
their impressions the mud was raised into a ridge several inches high, 
like that around the track of an Elephant in Clay. The length of 
ihe step of this Bird appejirs to have been sometimes six feet. Ou 
the other tracks the steps are shoiter, and the smallest impression 
indicates a foot Iml one inch long, with a step of from three to five 
inches. (PI. 26“ . 2. 3. 5 — M.) 

In every track the length of the step increases ith the size of the 
foot, and is much longer in proportion than tlje steps of any existing 
species of birds; hence it is inferred that these ancient birds had a 
greater length of leg tliaii even modern Grallaj. The steps at four 
feet asunder probably indicate a leg of six feet long. 

Ill the African Ostrich, \^hich weighs lOOlbs, and is nine feet high, 
the length of the leg is about four feet, and that of the foot ten 
inches. 

All tlu'se tracks ai^pearto have been made on the Margin of shal- 
low water that was subject to changes of level, and in which sedi- 
inejits of sand and mud were alteriiaU ly deposited, and the length of 
leg, which must be inferred from the distance of the footstepfe from 
each other, was well adapted for wadiug in such situations. No 
Traces of any Bones hut those of fishes (Palacolhrissum) have yet 
been found in tlie rock containing these footsteps, which are of the 
highest interest to the Palaeontologist, as they establish the new fact 
of the existence of Birds at the early epoch of the New Red sand- 
stone formation ; ar>d further shew that some of the most ancient 
forms of this class attained a size, far exceeding that of the largest 
among the feathered inhabitants of the preisent world, and were 
adapted for wading and running, rather than for flight. 
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Fig. L Ornithichnites giganteus. Many tracks of this 
species occur at Mount Tom, near Northampton, 
U. S. 

Fig, 2. O, tuberosus. Portions of three tracks, and a 
single footstep of a fourth appear on the same slab. 
The two longest of them are in opposite directions. 

Fig, 3, O. tuberosus, on a slab in front of the Court 
House in Northampton, from Mount Tom. 

Fig. 4. O. ingens, from a quarry called the Horse Race, 
near Gill. The appendage to the heel is not dis- 
tinct in this track. 

Fig. 6. O. diversus, on a flng-stone near the first church 
door at Northampton, U. S. 

Fig. 6. O. diversus. We have here three rows of tracks 
and a single footstep, from the Horse Race Quarry. 
These tracks shew no marks of any appendage to 
the heel. 

Fig, 7. O. diversus; found near South Hadley, U. S. 

Fig. 8. O. diversus; curvilinear track from the Horse 
Race Quarry. 

Fig. 9. O. diversus. Two parallel tracks from the Horse 
Race Quarry, 

Fig. 10. O. diversus; nearly parallel tracks of two birds, 
with an appendage behind each fool ; IVom the 
quarries at Montague, U. S. 

Fig. 11. O. minimus; common at the Horse Race 
Quarry ; similar impressions of the feet of small 
birds vary from half an inch to an inch and half 
in length. 

Figs. 12. 13. 14. O. diversus; from the llor!>(‘ l\ace 
Quarry. Tracks of different individual oi dilloit nt 
species, and different sizes cross one anotlier » on- 
fusedly in these three sl^s. 

Fig. 15. Recent track of probably a SiiijK* 
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Fig. 16. Recent irack of a Pea^hen. 

Fig. 17. Recent track of a dotnestic hen. 

Plate 26**. 

Fig. 1. Ornithichnites giganteus. The natural cast here 
figured represents the form and size of the foot, and - 
part of the claws. (Hitchcock.) 

Fig. 2. Oriiithichuitcs di versus ; with impressions of 
the appendage to the heel, drawn from a plaster 
mould sent by Prof. Hitchcock to the Geol. Soc. of 
London. (Original.) 

Fig. 3. Track of a small animal on Oolitic slate near 
Bath. See Journal of Royal Institution of London, 
1831, p. 538, PI. 5. (Poulett Scrope.)* 

Platt: 27. V. 1. p. 269, 

Figs. 1 — 8, Tul)orcles and Scales, illustrating (he four 
new Orders of Fishes, established by Professor 
A ga ssi z. (Agassiz. ) 

Mr. Poulctl St-rope lins prrsoiilotl to the Gcol, Soc. of Loiitioii 
;i scries of Slabs selected from tbe tile (jnarries worked iu the Forest 
M.irhlo beds of the Oolite formation lUMr llradford ami liatli. Tlie 
frurfiice ofthese beds is eo\ ered w ilh .small imdiilalioas or rip])le mark- 
inj^s* svicli as ar(‘ common on the sand of (.ver\ shallow shore, and also 
with numerous (racks of small animals (apparently Crustaceans) 
w'liieh travei-pcd tin* sand in vaiioiis (lireetions, whil.st it was yet soft, 
<nul covered Avitli a thin tilm ol clay. Tiiese footmarks are in double 
linos parallel to cm h other, .Nhewin^ two imh’jitatioiis, as if formed 
by small flaw's, and sometimes traces of a third claw^. (See 1*1. 

Fij;. il.) There is often also a third line of tracks betw^een the other 
two, as if produced by the tail or stomach of the animal touching the 
ground. Where the animal passed over the ridges’ of the ripple 
markings or wrinkles on the ^alld, they are datlened and brushed 
down. Thus a ridge between b. and d. (IM. -iU'', Fig. ;J) has been 
rtattened, and thcie is a liollow at e. on tbe steep side of the ridge, 
whi<h may have been produced by the animal slipping down or 
< limbing up the iicclivit) . 
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Fig. 8. rt. Tube on the under surface of a scale for the 
passage of the mucous duct. See V. I. Note, p. 
191, 192. (Agassiz.) 

Fig, 9. Anterior extremity of the lower jaw of Ilolop- 
tychus Hibfaerti, from the Lime stone of Burdic 
house, near Edinburgh. See Note, V. I. p. 276. 
The nigged surface of this bone is very remarkable, 
(Hibbert.) 

Fig. 9'. Small teeth of Holoptychus Hibberti, fluted 
externally towards their base, and having a hollow 
cone within. (Hibbert.) 

Fig. 9". A small tooth magnified. (Hibbert.) 

Fig, 10. One of the larger teeth in tlie Jaw of Holo[)- 
tychus Hibberti, deejily fliitod at the base, and hav- 
ing a hollow cone within. None of these teeth have 
sockets, but they adliere by a bony attachiiieiii to 
the jaw. (Hibbert.) 

Fig. 11. Tooth of lloloptychus Hibberti. (Hibbert.) 

Fig. 12. Tooth of Megalichthys Hibberti.* (Hibbert.) 

Figs. 13, 14. Teeth of Iloloplyclms Hibberti. (llib- 
bert.) 

Figs. 11. 12. 13. 14. are from Burdie house. 

* Since the discovery of Mcj*rilichtli>.‘^, which >vc liiivc (jiiotcil in 
V. I. p. 270, Mr. W. Aiislice, ui Madeley, lia.s iound Iwo ami 
punctate scales of th(.* s line .spccit in nodules of Iron vione from 
the Coal field of Coalbrook Dale; lie lias also foniicl Icliflivodorn-' 
lites, hones of fislies, and Coprolife.s, forming the linclei < i oilier 
halls of the same Iron stone. 

Mr. Murchison lias still more recently (18115) iliscovcred u m ains 
of the Meg;alichtliys, Hoioptychus, and Coprolihs, ivitli '‘mi.iI 
species of Unio, in the Wolverhaniplon (^oal field. Tlies^ '-n ,( 
Saiiroid fishes, whicli were firist reco'»niz(‘d at Edinhurgli, in >i jii. 
1834, have also been defected in the l]iJi;li^h f'oal fields of New- 
castle on Tyne, Leeds, and Ne\vca^tle under L\nc. 



■ ' V I ^ ^ ■■ ■C^’’'''C^^-' C.-'/t'V i' iv-f ' '"' ': 

Fig. 2. ]Po?^(;^;:qtf .iki lower 

sheWing the occurrence of. a row i«^,;iai^.'':«6iliC® 
rhoUow teeth, fluted externally^ betwi^h twd ^w^^^ 
smaller Teeth. (Original.) ; ; : , ‘ ') 

2. a. Longitudinal section of a large Tooth, shewing the 
internal hollow cone. (Original.) 

2. A. Transverse section of a large Tooth. (Ongi&al.) 

Fig. 3. Transverse section of the Jaw. fig. 2. (Original*) 

Fig. 4. Fra^ent of a small upper Jaw of Megaliohth^s 
Hibberti, from Burdie house, shewing a dispositi^, 
of large and small teeth, similar to that in fig.l^ 
(Hibbert.) 

4. a. b. Transverse section of the larger teeth. 

4. c. Longitudinal section of a large Tooth.* 

4. d. Punctate scale of Megalichthys. 

Fig. 6. Aspidohrynchus : a fossil Sauroid fish from the 
Lime stone of Solenhofen. (Agassiz, Vol. I. Tab. F.) 

Plate 27». V.I.p.278. 

Amblypterus : one of the fossil fishes peculiar to the 
Carboniferous strata. (Agassiz, Vol. 1. Tab. A. fig. 3.) 


• It appears that in the Megalichthys and Holoptychns the struc- 
ture oI the teeth, both large and small, was precisely the same as in 
the large and small teeth of Lepidosteos osseus, both as to the hollow 
internal conical cavity, and the externsil ilutiugstowards the base, and 
also as to their mode of growth by ascent of fibrous matter from the 
bony substance of the jaw, and not from roots placed in deep alveoli( 
as in mdny of the Saurians. 
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V h Pi^mmodas, ft^ IhmMti^f Bristol 

Fig. 2. OMus, fmm ilhik ^ ^ ^ ^ 

Fig. 3* Am)duS| from tW lijus, Lymo ' . 

Fig. 4* Ptychodus, (upper furfece^) from the Chalk. 

Fig. 5. Side View of fig. 4, ^ ^ ' 

Figs, 6 — 10. Teeth of extinct fossil Sharks in the 

family of Hybodonts ; in this family the enamel is 
plitated oo 1)0tk sides of the teeth. See V. I. p. 388, 
Note. 

Fig. 6.^ Side view of tooth |pOnchus, from tiie lias at 
Lyme Regis. ' ■■ 

Fig. 7. Front view of the same. ^ 

Figs. 8. 9. 10. Teeth of Hybodonts, from thcfjblitic slate 
of Stonesfield, 0\on. ^ ^ 

Figs. 11. 12. 13. Fossil Teeth of trtie Sharks in the 
Squaloid division of that family, having the Enamel 
smooth on the outer side. From the Chalk and 


London clay. See V. I. p. 289, Note. 

Fig. 14, Palatal teeth of Myliobatis ^tnatus, from the 
London clay of Barton cliff, Hants. See F. f. p. 291. 
Much of the enamel is worn away by fre^ 

quently happens in the tongue and palatal bnilfes of 
living Rays. (Original.) tt'' 

C. Petrified remains of an extinct Genua ^Bhark. 

Fig. 1. Jaw of Hybodus reticulatu'$, from the- Lias ^at 
Lyme Regis, (scale one half.) ^^ny of tho Teeth 
rcitain their place oci the the bqne. 

granulated structure of 'bone ist distinctly 
(be la Beche.) " ' 

Fig. 2. Teeth selected from the Jaw IkBi figur^. ' 


Fig. 3. Icthyodorulite, from the Lias at Lyme Regis, 
being the Dorsal spine of Hybodus inctirvus, set 
with teeth-like hooks, to suspend the membrane of 
the dorsal fin. (De la Beche.) 
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A double hooks occurs on the first 

dorsal ray of the Barbel^ (Barbus Vulgaris.) And 
on ther^terioi* ray both of the dorsal and anal fins 
of the^Carp, (Oyprinus Oarpio.) • 

Fig. 4. Transverse Section of fig. 3, at (De la Beclie.) 

Plate 27\ V. 1. p. 288. 

Fig. 1. Portion of the palatal teeth of Acrodus nobilis, 
resembling a cluster of contracted Leeches. These 
teeth arc in their natural place, adhering to the 
curved granular bone of the palate, which is well 
preserved, and impregnated with Carbonate of lime. 
(Miss S, C. Burgon. Original.) 

Fig. 2, Continuation of the three rows of teeth on the 
reverse of fig. 1. Scale one half. (Original.) 

‘Fig. 3. One of the largest teetli on the centra row, 
having the upper pari of tlie Enamel worn away 
by friction. Nat. size. (Original.) 

Fig. 4. Magnified view of the minute tubercles of Enamel 
which grew upon the skin; the decay of the skin 

^ In the Loiul. and Editi. Phil. Mag. Jan. 1830, the antlior lins 
published a notice of his recent discovery of the jaws of four extinct 
species of fossil fishes of the genus Ohinicpra, a genus hitherto un- 
known in a fossil state. The only known spi'cies (C, monstrosn) 
fipproxiniHtes most nearly to the ianiily of Sharks ; and is found 
pursuing Herrings and other migratory fishes. The Chimasra is one 
of the most remarkable among living fislu s, as a link in the family 
Chondr'of^ery^inns ; and the discovery of a similar link, in tin- geo- 
logical epochs of the Oolitic and Cretaceous formations, shews that 
die duration of this curious genus has extended tlirough a greater 
range of geological epochs, than that of any other genus of fishes y< t 
iscertained by Profeshov Agassiz, and leads to important considcra- 
ions in Physiology. 

The Chimera partakes of one remarkable character with theCes- 
racion Phillippi, whereby this species alone, among living Sharks, 
s connected with th6 extinct forms of that family, in having the first 
‘ay of the dorsal fin enlarged into a strong bony spine armed with 
harp hooks, like the Ivhthyodorwlita of the earliest fossil Sharks. 
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. hjis brought clusters of these*tjjbercl^^s i,nto contact 
' witb bone in.severd farts' of 1. (Oripnal^) 

Fig. 5. Magniti^ yi^%^ o^ sjiipilar ^inute tooth-like tu- 
bercles of Enamel, forming th^ Sh^een, on the 
skin the head of the recent Squatina, ,angelus. 
See V. 1. p. 269, Note. (Original.) j ^ 

Plate 27*. V. I. pp. 286 k 289. 

Beautiful cluster of palatal teeth of Ptychodus poly- 
gyrus, from the Chalk. Insulated teeth of m^y species 
of this Genus abound throughout the Chalk formation. 
The mouth of these and all the other numerous extinct 
species of Sharks in the family of Cestracionts, was lined 
with a pavement of similar powerful teeth, forming a most 
efficient apparatus, for crushing the shells of Crustacea 
and Conchifera, which probably formed their principal food. 
The surfaces of the Enamel are often worn away, like that 
at PI. 27®. fig. 3. The strength and efficacy of these teeth, 
viewed as Instruments for crushing shells, is very remark- 
able. Beneath the Enamel, the body of each tooth is 
composed of a strong mass of bone. (Miss F. C. Burgon. 
Original.) 


Plate 28. V, I. p. 303. 

Fig. 1 . represents the common calmar or squid (Loligo 
vulgaris, Lam. Sepia loligo, Linn.) shewing the 
place and excretory duct of its Ink bag, and the 
position of the feet on the anterior margin of the 
head. (Blainville.) 

Fig. 2. Side view of the Pen of the Loligo vulgaris, 
shewing its position in the back of the animal, 
fig. 1. (Original.) 

Fig. 3. Concave under surface of the same pen. (Ori- 
ginal.) 
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Fig. 4. Convex upper surface of portion of another recent 
pen, of the same kind. The structure of figs. 3 
and 4 dosely resembles that of the fossil species 
repr^etited at fig. 6, of this same Plate, and also 
at PI. 29. fig, 1, and PL 30. In all of them, the 
horny plates are composed of a series of longitudinal 
fibres, intersected by another series of transverse 
fibres. The disposition of the transverse fibres is 
most ^simple in the recent species ; passing obliquely 
outwards from oacli side of the central shaft, like 
the barbs or fibrils in the vane of a feather, and 
being most distinct towards the outer margin. 

The longitudinal fibres are scarcely visible in the 
rccent^species, except where they are collected into 
fluted fasciculi, (PL 28. fig. 4. BB.) in those parts 
which correspond with the marginal hands of the 
fossil species. (Original.) 

C. Central part of the Pen, raised like tlie shaft of a 
quill between its filirils. 

Fig. 5. Ink bag of a recent Cuttle fish, dissected by 
the author at Lyme Regis, 1829, containing its na- 
tural Ink in a desiccated state ; it is a black shining 
Jet-like substance, having a splintery fracture, and 
resembling the substance and fracture of the fossil 
Ink. Its bulk is not much reduced by desiccation. 
(Original.) 

Fig. 6, Upper convex surface of a fossil pen of 

Aalensis from the Lias of Lyme Regis. A. A. the 
barbs; B. B. the marginal bands; C. axis of the 
shaft; D. Excretory duct of the Ink bag, distended 
with petrified Ink.* (Original.) 


♦ In this specimen we see distinctly the disposition of the marginal 
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Fig. 7. Upper surface of Fossil Loligo from the Lias of 
Lyme Kegis, A, A, Barbs of the Pen. B,B, Mar- 
ginal bands. C, Ax^s of the Pen. rf, upper plate 
of marginal band, having an unusually corrugated 
surface, wliich maybe the result of imperfect growth 
of the transverse hbres ; if fully expanded they would, 
))robably liave resembled those of the subjacent 
Plate at (Original.) 

d'. Magnified representation of the rugous surface of (L 

d"\ Magnified reiirescntation of* the second plate of the 
marginal band, Fig. 7. d'\ 

e. UpptT surface of second Plate of the sliaft of the pen ; 
here the transverse wavy linos predominate over 
the vortical straight lines; but both visible. 

Upper surface of third plate ; here the vertical straight 
fibres prevail over the transverse wavy fibres. 

Fh\T\i L>9. V. ]. p]). 307 and 309. 

Fig. 1. Fossil fadigo from Lv.is at Lyme, in the collec- 
tion of Miss Pliilpot, exhibiting nearly the same 
structure as figs. G. 7. at PI. 2«H. and containing be- 
neath the ])cn, a very large Ink bag, D. The greater 
jiroportionato size of this Ink bag indicates a dif- 
ference in species from fig. 3. (Mrs. Buckland. 
Original.) 

Fig. 2. Loligo Aalensis from Lyme llegis shewing the 
under surface or concave side, and the duct of the 
Ink bag distended with Ink. A,x\, Barbs or fila- 
ments of the Pen ; B.B. Marginal bands ; C. Axis 
of Shaft; 1). Duel of Ink bag. (Mrs. Buckland, 
Original.) 

The wavy linos here seen between the Ink bag 
and the apex of the Pen, are tlie inferior termina- 
tions of the successive laminaj of growth; each 
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larger and superior Plate overlapping the edges of 
the next subjacent and smaller plate. These edges 
are rendered more irregular by decomposition. 

d. Magnified representation of very minute curved lines 

passing from the marginal band across the shaft, 
at d. 

e. Thin lamina of the white })ulverulcnt substance of a 

decomposed Plate ; it retains partial traces of the 
transverse wavy fibres. 

/! Minute pcrperidicnlar filaments prevailing over the 
transverse fibres of the sliaft. 

Fig. 3. Fossil Loligo from Lyme Regis, sheu ing the same 
structure as the preceding figures, in the several 
portions of the Pen that are preserved ; and having 
its Ink bag distended nearly in its natural shape and 
place beneath the Pen. (Original.) 

C.C. Axis of the shaft. 

Figs. 4. 5* 6. 7. 8. 9. Fossil Ink bags from Lyme Regis. 
The membranous sacs and excretory ducts are still 
preserved, and closely resemble those of a recent Ink 
bag,- see PI. 28. fig. 5. (Original.) 

Fig. 10. Fossil ink bag found by Miss Aiming in tlie 
Lias near Watchet, Somerset. (Original. ) 

Plate 30. V. I. p. 309. 

A large fossil pen of Loligo ; from the Lias at Lyme lit l: 

In the collection of Miss Philpot. (Mrs. BnckhiKi. 
Original.) 

A A. Barbs of the pen, proceeding from the outer edges 
of the marginal bands. 

R. B. Marginal bands dividing the bases of the barbs 
from the internal part or body of the sliaft. 

C. Axis of the Pen, dividing the body of the shaft into 
two equal parts. 
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^ ... 

D. Transvetse settion ajcross the Iiak Jbag* ^ 

d. First or upper plate. This plate is very thin, and 

smooth, and its structure is obscure, except pn the 
right marginal band at d\ where the kugitudinal 
ridges on its surface are very distinct. 

e. Upper surface of second plate, marked with broad 

wavy lines, passing on each side from the axis out- 
wards, across the body of the shaft, and over the 
marginal bands. 

f. Upper surface of a third plate, exhibiting minute 

curved strife, ascending symmetrically in opposite 
directions from each side of the axis of the shaft C, 
and descending towards its margin. These curved 
strife are intersected by minute longitudinal straight 
lines, running nearly parallel to the axis of the 
shaft. Towards the apex of the shaft at the broad 
transverse curves predominate over the fine longitu- 
dinal fibres which lie beneath them. At g, no 
transverse curves are visible.* (Mrs. Buckland. 
Original.) 


Plate 31. V.I. p.317. 

Fig. 1. Animal of Nautilus Ponipilins, fixed in its shell. 
TJie shell is copied from one in the collection of Mr. 
W. 1. Broderip. (Animal from Owen. Shell ori- 
ginal.) 

iK The Hood, or ligamento-muscular disk that surrounds 
the head. 

p. The digital tentacles protruded from their sheaths, 

/f. Funnel. 

fl. 5, c. rf. e, Siphuncle. The desiccated membrane of 

^ Herman von Meyer (Palaeologica, 1832, P. 322,) mentions the 
occurrence of ink bags, together with the homy internal shells of 
Sepia, (Onychoteuthis) in the Lias of Culmbach and Banz. 
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EXJ?LA?JAtiO>* OF PLATE 31. 

the siphuncle is lam bare at a. ft. c. d. At e, e, and 
from thenide 4nwaj^sv it is covered by calca- 

teouis coating or sheath. : , 

y. y. . Collar, pif'o^ inwards, from the transverse 

'plafes^ and supporting the Siphuncle. See Note, 
‘ V.Lp,322. 

Fig. 2. Upper horny mandible of the animal, with a hard 
calcareous point. (Owen.) 

Fig. 3. Lower horny mandible, arniod with a similar 
calcareous point. (Owen.) 

Fig. 4. Calcareous point, and palate of upper mandible 
separated from the homy portion. (Owen.) 

Fig. 5. Under surface, or palate of a Rhyncholite, or 
fossil beak, from the Lias at Lyme Regis, analogous 
to the recent specimen, fig. 4. (Original.) 

Fig. 6. Upper view of another Rhyncholite from the same 
stratum and place. Black portions of the horny 
substance, in a state resembling charcoal, remain 
attached to its posterior surfaces. (Original.) 

Fig. 7. Side view of the calcareous portion ol* an upper 
mandible, from the Muschel kalk of Luiieville. 
(Original.) 

Fig. 8. Upper view of another Rhyncholite from Lune- 
ville. (Original.) 

Fig, 9. Palatal view of fig. 8. (Original.) 

Fig. 10. Calcareous point of an under mandible IVoin 
Luneville. The dentations on its margin re.- 'mble 
those on the recent mandible, fig. 3, and co™op<'ra- 
. ting with the dentations on the Margin of the upper 
mandible, fig. 9, must have formed an Instrument 
(like the recent beak, figs. 2 and 3,) well fitted for 
' the rapid demolition of Crustacea and small Shells, 

, (Original.) 

Fig. 11. Under surface of fig. 10.; it is strengthened by 
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a double keel-shaped indented process, enlarging 
from its apex backwards.* (Original.) 

Plate 32. V. I. p. 323. 

Fig. 1. Part of the petrified shell, and Casts of the 
interior of some of the chambers, of a Nautilus 
hexagonus, from Marcham, Berks. This fossil ex- 
hibits at its smaller End, from cZ. to ft., a series of 
casts of the Air chambers, from which the external 
shell has been removed. The cavity of each cham- 
ber is filled with a disc of pure calcareous spar, 
representing the exact form of the chamber into 
which it had been infiltrated. In the larger portion 
of this fossil, the petrified shell retains its natural 
place, and exhibits fine wavy lines of growth form- 
ing minute Bibs across its surface. (Original.) 

Fig. 2. Fractured shell of N. liexagonus, from the Cal- 
careous grit of Marcham. The chambers are lined 
with calcareous spar, and a circular plate of 
the same sjiar is crystallized around the siphon. 
The interior of the siphon is filled witli a cast of 
Calcareous grit, similar to that wliich forms the 
rock from which the shell was taken. Sec V. I. 
p. 326.t (Original.) 

* Although the roseinbUiuces between these beaks, a»j(l that 
of the animal inhabitiiJg the N. Pompilhis, are su(^h as to leave no 
doubt that Rbynchulites are derived from some kind or other of 
Ce))lialopod, yet, as they arc found insulated in strata ofMuscdjcl 
kaJk. and Lias, wherein there occur also the remains of Sepia3 that 
had no external shells, we have not yet suflicient evidence, to enable 
us todistingiiisli between tlic Kliyncholites derived from naked Sepijr, 
and those from Cepbalopods that Avere connected witli chambered 
shells. I possess a specimen of a fossil Nautilus from the Lias at 
Lyme Regis, in which the external open chamber contaiua a Rhyn- 
cbolite. . 

i This fossil exhibits the Siphuncle in its proper place, passing 
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Fig. 3. represents iii its natural size> a portion of the 
Siphuncle which in Fig. *2. is laid bare feilong its 
course through the chambers, d. e.f. In the trans- 
verse Plate, hy the siphuiicular collar is entire, but 
a Section of another collar in the transverse Plate, 
^ i, shews the contraction of the Siphon at its passage 

through this aperture, and exhibits also the over- 
lapping, or squamous suture by which the Collar 
is fitted to tlie superior and inferior portions of tlie 
calcareous Sheath of the Siphon. Sec V. 1. pp. 
32(), 327. Note. (Original.) 

A similar structure may be seen at the Collars 
of the transverse Plates of the N. Striatus. See 
PJ. 33. 

across tlie cavities of the Air clmnibcrs. As in tlie recent Naufilus 
Porapilins, there is no eoniniiiiHcation between tbe iiih'rior of tbc 
Sipbon and that of tbo Air eliainbcrs, so iu this fossil sbcli, there is 
proof tliat no communication 4.*\iste<i between tbesc cavities. A 
transverse section at a. slicws the thin e(lj;e of the sheath of tiu' si- 
phnncle, surrounded externally with <^aicar»‘oas spar, and /ilh’d 
internally witli (Irit. CUhei* Sections of the Siphaneb^ at h. r/. v. f. 
shew tbe calcareous firit witliin its e-c'n ities to be contracted at its 
passag;e throuj;h the collar.s of tlu^ transverse plates, and most en- 
larged midway between om^ transverse plate and another. 

This fossil atfordstwo tiruofs that no eoinniunication existed b(;t\\ cen 
tbe interior of the Siphiuicb* ami that of the Air chambers. 1st. 
Ibe calcareous sheath of the. Sijihuiicb^ is"soen at d. c. f. comph'tcly 
enclosing the calcareous grit which forms tbe cast within it. -dly, 
bad there been any <‘oniniunication ludweeii tbe interior of tli* >i- 
pbnncle, and that of the air chambers, these cliainbers must b tve 
received some portion of tbe iiiatermls of tbe grit that have fdb'd 
bis Siphuncle : not a particle of grit is found in any one of the 
adjacent air cliamber.s, but they are all lined, and some of tliem 
marly filled with a cr 3 \«talline deposit of Carbonate of Lime, dl.spose tl 
'n uniform plates around the hdcrior of eaidi chainb«‘r, and arotiinl 
be Siphuncle, See Fig. 2. c- cL a. tv. tr, a^. und Fig. :i. d — k. Tliis 
deposit can only have been formed from water chajgf d with car- 
bonate df lime, introduced by infiltration, after the interment of the 
ihell, and filling tbe chambers which are thus uniformly invested. 
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EXiaA<HAT40N OF MtATES 30, 34. 


PiATE 33. V,.I, j>^p, 326, 327, Jfote. 

Longitudinal Section of Nautilus Sir iatus, &(w Lias 
at Whitby, in the collBCtion of Mrs. MurchisonV The in- 
terior of the Ghaimbers is filled exclusively with calcareous 
spar, and that of the Siphuncle with Lias. (Original.) , ■! 

The Siphuncle: the union of the siphuncular calca- 
reous sheaths, with the aperture or collar of each 
transverse Plate, is so closely fitted, that no fluid 
could have passed between them into the air cham- 
bers. 

A. One of the transverse Plates forming the Air cham- 
bers. 

r. White calcareous spar, filling the middle region only 
of the air chambers. 

ih Stratified zones of dark coloured calcareous spar, de- 
posited in equal thickness on both sides of the 
transverse plates, and also on the inside of the shell, 
and around the calcareous sheath of the siphuncle.* 

r. Portion of the external shell, shewing a laminated 
structure. 

Plate 34. V. I. p. 329. Note. 

Drawing of the animal of the Nautilus Pomj)ilius, pre- 
piucd at my request by Mr, Owen, to shew the manner 
in which the siphuncle terminates in the Pericardium. 
(Original.) 

The successive zones of tliis dark Spar shew that the Lime com- 
posing it was introduced hy slow and gradual iiihltratioiis into tlie 
cavity of the air (rhambers. Fleiicc it follows that no communication 
existed between the Siphuncle and these chambers, at the time when 
this Pipe was filled w'ith the fluid mud, that has formed a cast of Lias 
within it. As the fractures across the Siphuncle in tlie *iiidvaiid 3rd 
chambers are filled only with spar, of the same kind as that within . 
these Chambers, these fractures could not have existed, when the 
Mud of the Lias formation entered the Siphuncle, w'ithout admitting 
it also info tb^ chambeHr^djac^nt td them. 
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d. The Heart. 

b. A briatle passmg from the pericardmm fliirough the 

membi?aaoU8 siphuncle I4id 

c. Bristly passing frdfti the pericardium , through thte 

orific^ of commxinicatioh “with the Brahchial chain-* 

- ■ her. ' ' ■ 

dj d. d. d. Folfeles communicating with the Branchial 

Arteries.* 

'd, 'd. 'd. 'rf. Pericardial septa, forming thin muscular 

Receptacles of the follicles. 

e, e. The Branchiae 

/! The Branchial Chamber. 

g. The Funnel, or Branchial outlet. 

A. The infundibular valve. 

i. i. The digital processes. 

k. The Gizzard. 

L The Ovary. 

9)1, 9n, The mantle dissected oil’. 

n. The membranous siphuncle. 

o. 0 , The siphuncular artery. 

p. p. The Boundaries of the Pericardial cavity. 

q. Portion of the Sij)hunclc between tlie Pericardium and 

first transverse ])late of the shell.t 

* Mr. Owen supposes that these follicles discharge the inipunfies 
of the blood into the Pericardium, when there is no access of u atcr 
to the Branchiae, during the time that the animal is contracted v uh in 
its shell. The overflowings of this i)cricardial fluid may pass <'iii 
through the orifices marked by the bristles, c. c. 

t This upper portion or neck of the Siphuncle, has the forn> of a 
flattened canal, with thin Parietesof the same substance as the Peri- 
cardium ; when the animal expands itself at the bottom of the sea, 
this neck is probably closed by the lateral i>rc8sure of the gizzard, 4, 
ai;]^ ovary, I, and so acts instead of a valve to prevent the return of 
the pericardial fluid into the Siphuncle. At such times, tlie deep-sea 
water must press with great force on the exterior of the Pericardium, 
and tend to force the pericardial fluid inio the Siphuncle j but as an 
equaPamount of pressure is applied simultaueously to the Ovary and 
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EXPLANATION OF PLATES 35. 

' Plate 36. V. 1. p. 339; : 

Cast of the interior of the Shell of Ammonites obtueus 
from Lyme, Fragments of the sEiell remain near and e. 

One object of this Plate and of many of the figures at 
PL 37. is to shew the manner in which the external shell is 
fortified by Ribs and Flutings, (PP. 340, 341.) and further 
supported by tlie edges of the internal transverse plates, 
that form the air chambers. See V. I. p, 348, Note. 
(Original.) 

Plate 36. V. T. p. 388. Note, 

Longitudinal vsectiou of another shell of Ammonites ob- 
tiisus from the Lias at Lyme Regis. (Original.) 

The greater part of the enter chamber, and the entire 
cavities of the air chambers are filled witli calcareous spar, 
and the Sipliuncle, (preserved in a carbonaceotis state,) is 
seen passing along tlie entire dorsal margin to the com- 
mencement of tlie outer chamber. See V. 1. p. 361, Note. 

Von 13uch has found evidence to sliew that the mem- 
branous sipliuncle of Ammonites was continued to a con- 
siderable distance along tbc outer ebamber, beyond the last 
or largest transverse Plate, Tliis discovery accords with 
the analogies afFordi^d by the membranous neck of the 
siphon of tlie N. Ponipilius, which is continued along the 
outer cliamber from the last transverse Plate to the Peri- 
cardium. See PL 34. 

Gizzard, tlio lateral pressure of these two organs on tin? neck of the 
Sipliuncle would tend to close it with a force exactly counterbalancing 
the external ju-essure on the Pericardium. 

* As the body of the animals that iuliahitcd tlve Ammonites was 
more elongated than that of those iiihahitiTkg of tlie shells of Nautili, 
in consequence of the smaller Diameter of their outer Chamber, the' 
plac^e of their Heart was probably more distant from tlie last trans- 
verse Plate, than that of the Heart of Nautili ; and the niembrarions 
Siphon connected with the Pericardium eonsoqueiitly longer. * 
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Plate 37. V. L p. 341. Note. 


F»S** Locality. Stratum. 

1* Ammonites Amalth'etis 

Gibbosus • . . . . (Schlotheim) . Gloucester . . Jjias. 

2. A, Varicosus .... (Soweiby) Black Down, Devon. Green Sand, 

3. A, HumpHnesianus . (Sowerby) . . Sherborne . . Inferiur Oolite, 

, 4. A^ Lamberti (Sowerby) . . Oxford .... Oxford Olay, 

6 . A. Planulatus . ... . (Schlotheini) . Franconia . . .1 ura limestone. 

6. A. Bucklandi . . . . (Sowerby) . . Bath Lias, 

7. A. Lautus (Sowerby)' . . Folkstonc . . . (rnult. 

8. A. Catena (Sowerby) . . Mart ltam . . . (lalcareous Grit. 

9. A. Vaiians (Zicten) . . . Ceisiintren . . Jura limestone. 

10. A. Striatus ( Keinicke) . . Gros KislingCn Lias. 


a. Exterior <lorsal margin. 

b. Back view of the shell. 

0 . 'J’ransversc section of shell. 

The figures in thisS Plate are selected to exemplify some 
of the various manners in which tlie shells of Ammonites 
are adorned and strengthened by ribs, and flutings, and 
bosses. Ill Vol, I. p. 340, instances arc mentioned of similar 
contrivances w’liich are a]>plied in Art to strengthen thin 
plates of metal. Workers in Glass have also adopted a 
similar expedient in their method of fortiFying small wine 
flasks of thill glass, made flat, and poruilile in the pocket, 
with a series of spiral flutings passing obli(|uely across the 
sides of the flask, as in many of the flattened forms of 
Ammonite. Similar spiral flutings are introduced lor tlic 
same purpose on the surface of thin glass pocket sinelling- 
bottles. In other glass flasks of the same kind wiiicl» are 
made in Germany, the addition of bosses to the suvJaees 
of the flat sides of the bottles, produces a similar donl;K* 
result of ornament and strength. 

Plate 38. V. I. p. 347. Note. 

Air chambers of Air’^^ouites heterophyllus, (ill(!d with 
Lias, and shewing in a remarkable degree the efi'ect of the 
undulating coui-se of the edges of itbe transverse plates 
beneath the flat sides of the outer shell. 
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. portion of tho outer shell is preserved at c, and im- 
pressions of the fluted intenor of the stell, which has fallen 
off, are visible at d. (Original.) 

Plate 39. V. I. p. 348. Note'. ' 

This Plate presents a longitudinal view of the same 
fossil, of which a side view is given in the last figure'. 
The same transverse plates, 4hat approximate so closely 
beneath the sides of the shell, where it is flat and feeble, 
(PI. 38.) are distant from each other along the dorsal por- 
tion, which from its convex form is strong. 

The Siphuncle is preserved in its proper dorsal place 
at d. 

The elevations and depressions of tlie transverse plate 
in front of this figure exemplify the theory of Von Buch, 
respecting the use of the Lobes and Saddles formed by the 
undulations of its ont(‘r margin. See V. 1. p. 353, and 
Note. (Original.) 

Pla'jk40. V. I. p. 360. Note. 

Fig. 1. Ainraonilcs Ilenslowi (Goiiiatitcs), from Tran- 
sition lime-stone in the Isle of Man. 

The Lobes arc simple, and without foliations; 
their form resembles that of the slipper-shaped lobe 
of the Nautilus Ziexae, and Nautilus Sypho. See 
PI. 43. 

The lobes D, L. L V. are pointed inw^ards, and 
the intermediate Saddles S. d. S. L. S. V. are 
lounded outwards; according to the type of Ammo- 
nites. (Original.) 

Fig, 2. Ammonites striatus (Goniatites), from the Coal 
Shale of Lgugli Allen in Connauglit, feaving its 
lobes and saddles disposed in the same directions 
as in Fig. 3, the delicate longitudinal striae and 
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EXPLANATION OF PLATES 4K «. 

transverse ribs of the outer^ shell are strengthened 
by repeated intersections of the subjacent edges of 
the transverse Plates. (Original.) 

Fig. 3. Back view of Ammonites sphsericus, from the 
limestone of Derbyshire, shewing the position of 
the siphuncle upon the dorsal margin, with its collar 
advancing outwards between the two simple dorsal 
lobes; the fiteral lobes are also simple and with- 
out foliations, and pointed inwards. (Martin Pet. 
Der. T. 7.) 

Fig. 4. Ammonites nodosus (Ceratites). This is one of 
the species peculiar to the Muschel Kalk. The de- 
scending lobes terminate in a few small denticula- 
tions, pointed inwards, and the ascending saddles 
are rounded outwards, after the normal character of 
Ammonites. (Zeiten. Tab. II. Fig. 1. a.) 

Fig. 5. Back of A, Nodosus, shewing the dorsal lobes 
pointed inwards, and Ihe collar around the siphunch' 
advancing outwards. No edges of the transverse 
plates arc ])Iaced beneath tlie dome-shaped Tuber- 
cles; these derive sufficient strength from tlieir 
vaulted form. (Zeiten, Tab. IT. Fig. 1. b.) 

Plate 41. V. 1. p. 349. 

Ammonites gigantcus, found in the Portland stone at 
Tisbury in Wiltshire. This beautiful fossil is in the col- 
lection of Miss Benett. Tlic chambers are all void, and 
the transverse Plates and Shell converted to Chalcedony. 
(Original.) 

Plate 42. V. I. pp. 350, 351. Note. 

Fig. 1. Cast of a single chamber of Nautilus hexagonus, 
shewing the simple curvatures of the edges of the 
transverse plates, and the place of the Siphuncle. 
(Original.) 
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A portion of the outer shell is j)reserved at < and im- 
pressions of the fluted interior of the shell, which has fallen 
off, are visible at d. (Original.) 

Plate 39. V. I. p. 348. Note. 

This Plate presents a longitudinal view of ihe same 
fossil, of which a side view is given in the last figure. 
The same transverse plates, that approximate so closely 
beneath the sides of the shell, where it is flat and feeble, 
(PI. 38.) are distant from each other along the dorsal poi> 
tion, which from its convex form is strong. 

The Siph uncle is preserved in its proper dorsal place 
at d. 

The elevations and depressions of the transverse plate 
in front of this figure exemplify the theory of Von Buch, 
respecting the use of the Lobes and Saddles formed by the 
ui?dulatioas of its outer margin. See V. I. p. 363, and 
Note. (Original.) 

Plate 40. V. I. p. 360. Note. 

Fig. 1. Ammonites Ilenslowi (Goniatites), from Tran- 
sition lime-stone in the Isle of Man, 

The Lobes arc simple, and without foliations; 
their form resembles that of the slipper-shaped lobe 
of the Nautilus Ziczac, and Nautilus Sypho. See 
PL 43. 

The lobes D. L. 1. V. arc pointed inwards, and 
ilie intermediate Saddles S, d. S. L. S. V. are 
lounded outwards; according to the type of Ammo- 
nites. (Original.) 

Fig. 2. Ammonites striatus (Goniatites), from the Coal 
Shale of Lough Allen in Connaught, having its 
lobes and saddles disposed in the same directions 
as in Fig. 3, the delicate longitudinal striae and 
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transvc) '.e ribjt of tlio outer slicll arc strengthened 
by repe <ted intersections of the subjacent edges of 
the transverse Plates. (Original.) 

Fig. 3. Ba< k view of Ammonites sphajricus, from the 
limestcme of Derbyshire, shewing the position of 
the siphuncle upon the dorsal margin, with its collar 
advancing outwards between the two simple dorsal 
lobes ; the lateral lobes are also simple and with- 
out foliations, and pointed inwards. (Martin Pet. 
Der. T. 7.) 

Fig. 4. Ammonites nodosus (Ceratites). This is one of 
the species peculiar to the Muschol Kalk. The de- 
scending lobes terminate in a few small denticula- 
tions, pointed inwards, and the ascending saddles 
are romided outwards, after the normal character of 
Ammonites. (Zeiten. Tab. TI. Fig. 1. a.) 

Fig. 5. Back of A. Nodosus, shewing the dorsal lobes 
jwinted inwards, and tlie collar around the siphuncle 
advancing outwards. No edge's of the transverse 
plates are ])lacod beneath the dome-shaped Tuber- 
cles; these derive sufficient strength from their 
vaulted form. (Zeiton. Tab. II. Fig. 1. b.) 

Plate 41. V. I. p. 349. 

Ammonites giganteus, found in the Portland stone at 
Tibbury in Wiltshire. This b autiful fossil is in the col- 
lection of Miss Benett The chambers are all void, :i:hI 
the transverse Plates and Shell converted to Chalcccl«){ 
(Original.) 

Plate 42. V, 1. pp. 350, 351, Note. 

Fig. i. Cast of a single chamber of Nautilus hexagonu'-, 
shewing the simple curvatures of the edges of the 
transverse plates, and the place of the Siphuncle. 
(Original.) 
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. Fig* 2. Cast of a chamber of Ammonites excavatiis, 
having a complex form derived from the denticulated 
edges of the transverse plates. See V. L ppl 350, 
351, Note. (Original.) 

Fig. 3. Casts of three chambers of Ammonites catena, 
with the Membrane of the Siphuncle on its dorsafe' 
margin. See V. L p. 350, NoteyAiid p. 351, Note. 

The course of the transverse plates is beneath 
the depressed and vreakest parts of the external 
shell, avoiding the bosses at c, d, e, which from 
their form are strong. (Original.) 

Fig. 4. Ammonites varicosus, from tlie Gnecn Sand of 
Earl Stoke, Wilis. Nat. siz(‘. See I. p. 351, 
Note. (Original.) 

Figs. 5. 6. Portions of the same shell, having the trans- 
verse Plates and SijdHUiele converted to Chalce- 
dony, See V. 1. pp. 351 and 352, Note. (Original.) 

Fig. 7. Ammonites variocostatus, (nobis,) an undcscribed 
species of Ammonite from the Oxford Clay at 
llawnes, 4 m. S. of Bedford. Diameter 9 inches. 

The name Variocostatus expresses the remark- 
able change in the character of the Ribs, near the 
outer termination of the air chambers. 

On the inner whorls of the shell, these ribs are 
narrow, and highly raised, set cl«ysc to one another, 
and bifurcated at the back of the shell, (from d. to 
<\); but near the outer chamber {b. to a,) they be- 
come broad and distant, and the dorsal bifurcation 
ceases. 

The edges of the transverse plates are exposed by 
the removal of the shell from c, to />., they appear 
also at a. d, (Original.) 

Similar variations in the form of the ribs occur 
in Ammonites biplicatus and Ammonites decipiens. 
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Plate 43. V. I. pp. 358, 359. 

Fig. 1. . Fragment of Nautilus sypho, in the collection of 
W. I, Broderip, Esq. from the Miocene division of 
thp Tertiary formations at Dax, near Bourdeaux. 
ThC; accidental fractures of this fossil afford an in- 
structive jjisplay of the disposition of the transverse 
Plates and Siphuncle. (Original.) 

Fig 2. Another fractured shell of the same species from 
Dax, in tlie collection of Mrs. Buckland, shewing 
at the disposition of‘ the lateral lubes. 

See V. I. p. 359, Note. (Original.) 

Fig. 3. Cast of the interior of Nautilus Ziczac, in the 
collection of Mr. James Sowerby, shewing the dis- 
position of the lateral lobes. (See V. I. pp. 359, 
360. (Original.) 

Fig. 4. Cast of a single chamber of Nautilus Ziczac, in 
the collection of Mr. J. Sowerby, shewing the dis- 
position of the ventral and dorsal l^obos and Si- 
phunclc. See V. 1. p. 359, iVote. (Original.) 

l^LATF. 44. V. I. p. 361, ct secj. 

Fig. 1. Molluscous animal inclosing the Spirilla Peronii. 
SeeV. I. p. 362.'^' (BlaiaviJle.) 

Fig. 2. Section of a Spirula(Nat. size), shewing its trans- 
verse Plates and siphuncular sheath. (Original. ) 

^ M. Robert bas ve<;eijlly diseoN ered the and 

Cape Blanc, several iinperlect bodies of a sinall species ol niollu.'- 
cous animal, each inclosiujif a Spinila. 

In all these the position of tlie shell is not at the ])Osteri'H' i stn* 
mity, as in the figure of the specimen found by Peroii, bci in the 
back, parallel to the axis of the body, like the shell of the iSepio- 
staire, or iuternal shol) of the common Sepia. This (jositioxi agrees 
will) that of tbo animal figured by Bluiiiville, if A\e suppose the 
caudal portion of the latter to have been lost. 

On each side of the body are two expansions that act like Fiint', 
as in the Sepiole. BeneatJi the neck is the apertrae of the Funnel. 
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Fig. 4. Section of an Oi^ho^r^tite inij^e transition 
,,. liane-^tone of p^Iand,J,n tboCpljectiofl of p. Stokes, 
Esq. (Original,), , ,, ^ , .,,. 

< , 0 . SIpbqncle of the s^me. . < i f .• ' : ; « 

Fig. 5. Baculite, from Chalk of the\^^<^tentln ; termi- 
nating at its large eud in the chambers. (Original.) 
Fig. 5. b. Front view of the transverse plat^ of a Bacu- 
lite, sh.ewing the margin to be disposed in lob^ and 
sadjjles, and the place of the Siphuncle ip be on the 
, back of the shell at c. (Original.) 

Fig, 6. Transverse section of a Nummulite. (Parkinson, 
V. ,3. PL X. Fig. 16.) 

Fig. 7, Longitudinal section of another Nmnmulite.’*^ 
(Parkinson.) 


In one specimen flu* Ihye^s preserved, and is very large in propor- 
tion to <]ic body, Tlios<* Mo]]it$>ks lorm the prey of tlie Pliysali, 
and v^ere caught entangled in their Tentaeula. 

L’Echo du Monde Savant, 1 Mai, 183(5. 

* Among the microscopic fossil shells placed by U'Orbigny in the 
same Order as Nuinnuilites {Formmmfercs)^ Count Munster enu- 
merates 40 species from the Cretaceous free stone of Maestricht. 
Mr. Lonsdale also lias discovered 10 species of microscopic forami- 
nilers iu the English Chalk. (See V. J. p.418. Note.) Microscopic 
shells of this Order occur in countless myriads throughout the Ter- 
tiary strata. (See V. 1. p. 385.) 

The Sand of the Shores of the Adriatic, and of many Islands in the 
ATchipelago, is crowded with recent raicroseopie shells of the same 
kind. 

It is mentioned in our Note, V. 1. p. 382, that doubts have arisen 
as to' tlic snjiposed origin of many of these minute fhultilocular shells 
from Cephalopods. Some recent observationB of M. Dujardin have 
induceid him to refer the Animals which construct the Miliola and 
sopae other microscopic foraraitiiferous shells, to a new Class of 
animals of lower degree than the Badiata, and possessing a loco- 
hiotivp po^er by means of minute tentacular filaments." He proposes 
to give them flie name of Hhie^podes. Ann. des Sci. Nat Mai, 1835. 
p. 312. 
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Fig. 8* Hamites Bucklaudi, (Phillips,) Gault 

or Speeton Clay, in the colle^\ioh bf Mn I; PhiUips, 

' of York. (Original.) ' ' 

Fig, S^i' TrJtnsvOrse ^septum of Fig. 8, showing the lobes 
and saddles, and the siph uncle at rt. 

Fig- 9. Hamites armatus, from the upper Green Sand, 
hear Behion. (Sowerby.) ^ 

Fig. 10. Transverse section of the same, shewing the 
siph uncle, on the back, between the spines. 

Figlll. Hamites from Folkstone Clay, shewing the spiral 
Ribs of the outer shell. At a. we see the Siphuncle, 
and the lobes and saddles of the transverse Plato. 

Fig. 12. Fragment of the cast of the interior of another 
Hamite from Folkstone Clay, shewing the Siphuncle 
at The removal of the outer shell shews the 
sinuous edges of the transverse Plates beneath the 
Ribs. (Original.) 

Fig. 13. Fragment of Hamites articulatus (Sow.) from the 
Green Sand at Eaii Stoke, shewing the Siphuncle 
(rt.) covered by a small portion of the shell. The 
sinuous terminations of the transverse plates are 
visible beneath the ribs, having their secondary 
lobes roimded outwards (5.) and pointed inwards 
(c.) like the sccondaiy lobes of Ammonites. (Ori- 
ginal.) 

Fig. 14. Fragment of Turrilitcs Bergeri, in the collection 
of G. B. Greeiiough, Esq. from the Grt;cu Sand for- 
mation. The siphuncle is seen near the upper or 
dorsalll^argin of two whorls at a. a, ; the sinuous 
edges of the transverse plates are visible on the 
= middle whorl ; and the entire surface of a transverse 
plate is laid open at the smaller end of a third 
whorl, shewing its lobes and saddles to be analo- 
gous to the same parts in Ammonites. (Original.) 

G. n. F 
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Fig, 15. ScapMtes Equ^A, from Chalk near Rouou, in 
tho collection of Mr. J.. So^verby ; the sides of the 
external shell are strengthened and oriiarpented^y 
ribs and tubercles ; and the edges of the i^ansverse 
plates disposed in sinuous foliations (c.) as in Am- 
monites. The mouth or outer margin (ft.) returns so 
nearly into contact with the air cMmbers (c.), that 
the want of space at this part for the expansion of 
arms and head, makes it probable that the Scaphite 
was placed entirely within the body of its animal. 
(Original.) 

Fig. 16. Transverse section of the chambered portion of 
Fig. 15, shewing the arrangement of the lobes and 
saddles to be similar to that of Ammonites; the 
siphuncle also is seen on the dorsal margin at a. 
(Original.) 

Fig. 17. Longitudinal section of the calcareous Sheath 
and Alveolus of a Beleiunitc. 

c/. Alveolus, or internal shell, divided by transverse 
Septa into air chambeis. See V. I. p. 373. 

b. Siphuncle, passing along the margin of the air cham- 
bers. 

r. Apex of the fibro-calcareous sheath, or solid Cone of 
the Belemnitc. 

Plate 44'. V, 1. p. 371, et seq. 

Illustrations of the probable nature of the Animals that 
gave origin to Belemnites.* 

* In the descriptions of PI. 44'. and PI. 44". tli 0 ^>)llowing letters 
indicate the same parts in each specimen to which they are applied. 
a. The Apex of the ciilcarcous shell, or sheath. 

/i. Alveolar portion, or chambered shell, 
r. InkTbag. 

> Portions of the thin anterior horny sheath, sometimes highly 
e. 1 nacreous. 

/. Neck of Ink-bag; 



EXPLANATION OF PLATE 44". 67 

Fig. 1. Imaginary restoration of BeleinAosepia^ slie^ 
the probable place of its Ink-bag, and of the internal 
shell or Belemnite. The three component parts of 
this Beleinnite are represented as if longitudinally 
bisected: the place assigned to this Ink-bag is 
ilearly the same as in the recent Loligo. (Original.) 

Fig. 2. Sepia officinalis, shewing tlie posKion of the 
internal shell or sheath (Sepiostaire) within the 
dorsal portion of its sac. Its apex («,) and cal- 
careous dorsal })lates (c,) correspond wi^i the apex 
calcareous conical sheath of a Belemnite. 

Fig. 3. Sepia officinalis, laid open along the ventral 
portion of its Sac, to shew the position of its Ink- 
bag. (Original.) 

Figs. 3. < 7 . 3. h, 3. c. Rhyncholites, found in contact with 
Belemnites in the Lias at Lyme Regis. Nat. size. 
(Original.) 

Fig. 3. J. Beak of a small Tesiudo from Chalk, in the 
collection of Mr, Maiitell, sli(3vving a fibro-ciiiicel- 
lated bony structure, very different from the com- 
pact shelly condition of the Rhyncliolite, for wbicli 
it may from its size and shape be mistaken. (Oi i- 
ginal.) 

Fig. 4. Ventral surface of a Sepiostaire; the elongated 
shallow cone, or cup, (c. e. e'. c'.) is^ompos(;d of 
very thin calcareous plates, alternatiit'; with horny 
membranes, whiclr arc expanded outwards to form 
the thin margin of ffae cone. This ij ic^gular cone 
or sh%ll represents the hollow^ cone at ilie larger 
extremity of the Belemnite, (Fig. 7. A, //. c. c'. c".) 
.which includes its Alveolus (6. ?>'.) and Ink-bag (c,). 
Within this shallow sub-conical shell of tlie Sepio- 
staire is contained its aivcolus, or calcareous cham- 
bered portion, (Fig. 4, />.) which represents the 
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chambered jalveolu^ in the Belemnite, (Fig. 7. 6. t\) 
no Siphpn. , . . v f 

Fig. 4'. Longitudinal section^pf th^ apex of,tJ>e.^hell of 
i , Sepin officinajis. This apex is composed of granular 
, tj xalcar^eou^s matter (<?.)> aitenaating vfit^ cppical horny 
t lapain®, which expand laterally intflrj^h/^ .hpruy mar- 
r ' gin (€.), (Original.) . " • 

Fig. 6. Lcxngitudinal view of Fig. 4, The appx (a.) re- 
presents the apex of a Belemmte. The back of the 
fihelj (e.) the dorsal part of a Belemnite ; and the 
1 i alveolar portion (i, 6'.) represents the internal cham- 
bered shell of a Belemnite. (Bliiinvillc.) 

Fig, 6. Anterior extremity of the lamellte, or alveolar 
' plates, exposed by a longitudinal section in Fig. 5. 
In the mature animal these lamellse ai’e nearly 100 
in number ; a few of them only are liere represented. 

These alveolar plates form the internal chambers 
of tile Sepiostaire, and represent the transverse 
plates of the Alveolus in Belemnites, and other 
chambered shells; but as the Sepiostaire has no 
siph uncle, its chambers seem not subservient, like 
those of the Belemnite, to the purpose of varying 
the specific gravity of the animal ; the intervals be- 
tween its plates are occupied by an infinite number 
of ilHti winding partitions standing perpendicularly 
between the lamellm. 

Figs, 6', 6". Thin calcareous partitions winding between, 
and supporting the alveolar plates of the Sepiostaire. 

. The sinuous disposition of these partitions increases 
their efficacy in resisting pressure, on the same 
principle, as in the foliated edges of the transverse 
plates of Ammonites.*' The sinuosity of tlie cal- 

'* I)r. Fleitmig: accurately described the atnustere of these 

partitions, as exhibiting perpendicular laminee, waved and folded in 
brain-like gyrations wliich occasionally anastomose. 
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careous partitions is least near the tnargin of the 

Fig. 6'". Columhir appearance of the sihuohs^ partitions 

? * laterally. * 

Fig^-7* tJiiiqne specimen of Belemhites 6valis,-froin the 
Lyme Regis, in the collection of Miss 
■ Philp^tS; 'A fracture at h\ shews the chambered 
areolae of the Alveolus, At e. the thin conical 
anferibr horny shbath originates in the edge of the 
calcareous sheath, and extends to e". The surface 
of this anterior sheath exhibits wavy transverse 
lines of growth ; it is much decomposed, slightly 
nacreous, and flattened by pressure. 

Within this anterior conical sheath the Ink-bag 
is seen at r. somewhat decomposed, and partially 

' altered to a dark grey colour, (Original.) 

Fig. 8. Portion of the Ink-bag broken off from Fig. 7. r. 
and covered by that portion of the horny case which 
lay above it. The transverse lines, e, on this por- 
tion, are the continuation of the lines of growth on 
the horny sheath of Fig. 7. e. c. c". (Original.) 

Fig. 9. Belem nites Pistilliformis? from the Lias at Lyme, 
in the collection of Miss Philpotts, having a portion 
of its ink-bag at c. (Original.) 

Fig’S. 10. 11. 12. Belemnites from the Jura limestone of 

w 

Solenhofen, figured by Count Munster in Boue’s 
Memoires Gcologiques, Vol. I. PI. 4, In 10 and 
12 the form of the anterior horny sheath is pre- 
served, to a length equal to that of the calcareous 
shaft of the Belemnite, but in none of them is the 
Ink-bag visible.* (Munster.) 

^ * Von l^eyeif mentions (Palaeologica, P. 322, 1st Edit 1832,) that 
he has seen an Ink-bag at the upper end of a Eeleniiate from tlje 
Lias of BajiZy and asks^ V J>o Belemnites pussesf rau lnk-b% like 
'that ofthe. Sepia?" Vi--.' .'v-,. 
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Fig. 13. ^ataWed dveol^ <^ane and homy sheath of a 
large Beleknite from the limestone of Solenhofen ; 
the calcareous sheath or Belemnite itself has dis- 
appeared. (Munster.) 

Fig. 14. Belemnites brevis? from the Lias at Lyme; 
Nat. size. The length of the shaft of this Belem- 
nite does not exceed that of the BeliD^^ra(Fig. 15) ; 
a small fragment only of its alveolus is preserved, 
but the place it occupied is filled with calcareous 
spar, and the hollow cone above it with lias. (Ori- 
ginal.) 

Fig. 15. Beloptera. In this fossil we have an intermediate 
link between the Belemnite and the shell or sheatjjt 
of Sepia officinalis, a, represents the apex of the 
sheath, e, e. its posterior expansion, analogous to 
that at Fig. 4. e. e. and at Fig. 4'. e, ; e' is its ante- 
rior expansion, bearing on its internal surface an- 
nular marks derived from the transverse septa of the 
alveolus. (Blainville.) 

Plate 44". V, I, p. 374. Note. 

All the figures in this Plate are of nat. size. 

Fig. 1. Anterior Sheath and Ink-bag of Belemno-sepia, 
discovered by Miss Aiming in 1828 in the Lias of 
Lyme Regis, and noticed by Dr. Buckland (Lond. 
and Edin. Phil. Mag. May, 1829, P. 388,) as 
rived from some unknown Cephalopod, nearly allied 
in its internal structure to the inhabitant of the 
Belemnite.” This sheath is, for the most part, na- 
creous; in some places {d. d.) it retains the condi- 
tion of liorn. The corrugations on its surface indi- 
cate the lines of growth. AtJ\ a transverse fracture 
shews the neck of the ink-bag. (Original.) 

Fig. 2. The lower part of Fig, 1. seen from another side ; 
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the circulaJr lines on the surface of its homy mem- 
brane dj axe lines of growth. (Original.) 

Fig, 3. Belemno-flepia from the Lias at Lyme, in the 
Oxford Museum ; the Ink-bag is preserved entire 
within the anterior conical sheath e. e. e. ; Uie 
greater part of this sheath is highly naci'eous, in a 
few places (rf.) it is homy. (Original.) 

Fig. 4. Large Ink-bag from the Lias at Lyme, in the 
collection of Sirs. Murchison, bearing on its surface 
undulating lines of growth similar to those on the 
surface of Fig. 1. The Ink is exposed ate. r. ; in 
other parts it is siuTounded by the sheath, e. e, c. 
Nearly one-lialf of this sheath retains the appear- 
ance of horn, whilst the other half is highly na- 
creous. This interchange of condition, from horn 
to brilliant nacre, occurs in almost every specimen 
from the Lias at Lyme, in winch the Ink-bag is 
accompanied only by the flexible anterior sheath, 
and the calcareous sheath has perished. (Ori- 
ginal.) 

Figs. 5. 0. 7. 8. Ink bags from the Lias at Lyme, par- 
tially surrounded by brilliant nacre. In no one of 
the specimens represented in PI. 44'' is the least 
trace of the calcareous sheath of the Helemnite jin*- 
served. See V. I. p. 37(>, Note. ^ (Original.) 

Plate 45.’*^ V. I. p. 392 et se(j. 

Fig. 1. Limulus Americanus (Lcacli); n young sj)cci- 
men from Honduras, one thiid of mil. size. //. 
Right compound Eye magnified. h\ Two single 

* The following letters are applied in PI. 45 and PJ 4(1, to cor- 
responding parts of different animals. «. the shie ld ; lateral 
portion of the shield; 6. the eye; eye nnignihed ; 6\ 
eyes ; c. the hack'} the taii ; e. branchiae. 
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f .EyetfSdiKNit of4hj6^t!i^^ .See V. I. p. SQ^KOw?" 

' ■■ V’-' ■■ ' • a 

Fi^. SL View of the under ^arfece of Fig^ 1^ shewing the 
crustaceous l(^s beHAath the >diieklf (a)>}aad the 
y bwimi^ng feet^ bearing the Branchiee bdaesith 
the body (c)* Scale, one seventh of nat size. 

JF%. 2. ef. Swimming feet, (see Fig. 2 %) enlarged to 
the scale of Fig* L ^ >' 

Fig. 2, e". Posterior surface of one of the swimming feet, 
bearing the fibres of the Branchise* (Original.) 

Fig^ 3. Front view of magnified figure of Branchipus 
fetagnalis. 3. ft. The left eye mounted on a peduncle. 
3. ft'. The right eye still more magnified. (Origin^) 

Fig. 4. Side view of Branchipus stagnalis, nat. size. 

Fig, 5. Magnified view of the back of Branchipus stag- 
nalis. See V. I. p. 394. (Original.) 

Fig. 6. View of the back of a Serolis from Senegal, 
given by M. Dufresne to Dr. Leach. See V. I. p. 
392. (Origmal.) 

Fig. 7. View of the under surface of Fig. 6, shewing the 
union of crustaccous legs with the membranous 
branchiae, e.* (Original.) 

Fig. 8. Magnified view of the Branchiae at Fig. 7, e. 

Fig. 9. Back of Asaphus caudatus, from Dudley, in the 
collection of Mr. Stokes, (Original.) 

Fig. 10. Side view of the left Eye of Fig, 9, magnified. 

Fig. 10'. Another Eye of Asaphus caudatus, in the col- 
lection of Mr. Bright, from the W. side of Malvern 
Hill. In the front of this fossil are circular depres- 
sions on the stone, from which the petrified lenses 
have fallen out; on each side, the lenses remain in 
their natural place. (Original.) 

* Figs. 3, 5, 6 and 7, are from original drawings by ftr. Curtis in 
liF eoUcction 6f Mr. 6. Stokes. 
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Pi^. 11, Aiilerfor^eg&eii^tif^the M Eyei)f:P%/3, still 
znor^ highly magnified, to shew the circillar^nses 
' ^ Sfletdn theter^ each san'odnded:;{xy 

Pigi IP • Magnified view of a portion of the -eye of -Caly- 
mene macrophthalmus. : (Hoeninghaus.) , ^ 

Fig^ 12k Kndeaf "^^^ of the anterior portion , of thfe 
shield of Asaphus platycephalus, from Lake Huron. 

■ An unique specimen, shewing at y'. an entrance to 
the stomach, analogous to that in recent Crabs. 
See Geol. Trans. N. S* Vol. i. PI. 27. (Stokes.) 

Plate 46. V. I. p. 389 ct seq. 

Figs. 1, 2. 3. Calymene Blumenbachh, from the Tran- 
sition Lime-stone of Dudley, a. The shield cover- 
ing the head. a\ Lateral portion of the shield, 
separated by a suture from a.; the central part of 
this suture forms the lateral Margin, or Kim of the 
- cavity of the Eye. This Margin is composed of 
two parts, united to receive the Lens, like the rims 
that enclose the edges of the glasses, in a pair of 
Spectacles. The Lens has usually fallen out from 
the Eyes of fossils of this species, us often happens 
after death in the Eyes of tlie recent Grapsus p ic- 
tus, and also in the common Lobster, d. The Eye. 
c*. The dorsal portion, composed of articulating 
plates, that move on one another like the plates of 

^ a Lobster’s tail. d. The tail. 

Fig. 1. Side view of the Animal rolled up like an Onis- 
cua. (Scharf.) 

Fig. :2i View of the back of the Animal expanded for 
swimming; the Tail d, is composed of plates that 
ha^jpo moyeaWe articulations. (Original.) 

Fig. 3. Front view of the same Animal rolled pp ; the 
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shell, in this position, must have given perfect 
protection to the soft parts of the body enclosed 
within. (Scharf.) 

Fig. 4. Side view of Calymene macrophthalcnus, rolled 
up, with, its tail closed on its shield. (Curtis.) 

Fig. 5. Front view of another specimen of C. Macroph- 
thalmus, rolled up like Fig. 4. The Eyes in fossils 
of this species are usually well preserved, and their 
facets large. (Curtis.) 

Fig. (). Asaphus tubevculatus ; a highly ornamented 
species from the Transition lime-stone of Dudley ; 
in the collection of Mr. Johnson, of Bristol. The 
back alone is composed of flexible plates. (Curtis.) 

Fig. 7. Asaphus De Buchii, from the Transition slate of 
Llandilo; tlie tail is surrounded with an inflexible 
Margin, slightly fluted. (Brongniart.) 

Fig. 8. Jlcstoratioii of Paradoxuides Tessini, (Broiig- 
niart. Hist. Nat. do Crustaces, PL IV. Fig. 1.) 

Fig. 9. Ogygia Ouettardii, (Brongniart, Hist. Nat. de 
Crustaces, PL III. Fig. 1.) 

Fig. 10. Highly ornamented tail of Asaphus gemrnu- 
liierus, {Phillips)^ from the Transition lime-stone of 
Dublin, magnified four times. (Curtis.) 

Fig. 11. Tail of Asaphus caudatiis, from Carboniferous 
limestone, at Beadnell, Nortlmmbcrland ; in the col- 
lection of the Geol. Soc. of London. (Original). 

Fig. 12. Tail of Asaphus caudatus, from Transition 
limestone, near Leominster; in the Oxford Museum. 

Plate 46'. V. I. p. 406. 

Fig. 1. Back of a fossil Scorpion of a new genus (Cy- 
clophthalmus) found by Count Sternberg in the 
Coal formation of Bohemia, in a quarry of sandy 
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argillaceous Schist, sufliciently hard to be used for 
building, Nat. size. (V. I. p. 407, Note.) 

Even the skin, liairs, and pores of the tracheae of 
this animal are preserved. 

In the same stone are many carbonized fragments 
of Vegetables, and on the right of the body is a 
large fossil N ut (a) ; this side of the animal has 
been laid open by cutting away the stone. (Stern- 
berg.) 

2. Louder surface of the same animal, discovered in split- 

ting the stone in search of fossil Plants ; nat. size. 
Near the point of the right cla\v, is a fnigmciit of 
the tail of aiiotlier and larger Scorpion. (Sim' PI. 4G'', 
Fig. 13.) Wc have hero also tlie side of the same nut 
that is seen in Fig. 1. u. This Irihd nut e^l^lbits 
traces of llio structure of the outer coaling in wliieh 
it was inclosed. (Steinberg.) 

3. Magnified n'prcseidaiion of the Hoad and Eyes. See 

V. I. p. 407. (Sternberg.) 

4. Magnified jaw, armed with te(‘th, and ])artially covered 

with miiiuh* liaiis. (Steniberg.) 

5. Hairs on Fig. 4, highly magniiied. (Steruherg.) 

(), Magnified re])iescntation of a portion \>f the skin, 
consisting of two <livisible layers. See V^ 1. p. 408. 
(Sternberg.) 

7, Magnified impressions of muscular fibres (oiinected 
with the legs. (Steniberg.) 

Plate 4()". V. 1. ]>. 4t)l). 

Fossil Iv^ccts^ AidvhiiidanSy and Limn! as. 

The following description of the Insects r(‘present*‘d in 
this Plate is founded on information received from Mi. 
Curtis and Mr. Sainouelle. 
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Figs. 1 and 2 belong to the family of Curculionidte; of 
‘which the diamond beetle is a'^familiar example. 
They were discovered by Mr.Wm. Anstice ill nodules 
of Iron stone from the Coal formation of dbalbrook 
Dale. 

Fig. 1 nearly resembles some of the South American 
types of CurcuUo, but the antennae are longer nnd 
stronger than is usual in living species. Only the 
back of the head is visible, with faint indications of 
the place of the eyes ; the Rostrum is not apparent, 
it probably descends into the Iron stone beneath, 
and this }>ositioii will explain the appearance and 
place of the Antenmr. 

The Elytra seem to have been connate towards 
their lower extremity, but their line of junction is 
visible towards the Thorax. The substance of the 
Elytra and Thorax, and of portions of tlie legs is 
replaced by white Iron ore, having the lustre of 
Satin. 

Mr. Curtis conceives tliat the tufted appearance 
of the legs may have been caused by fungi formed 
after death, as often happens in tropical climates. 
The enlargement of the Femur of the hindmost leg 
in our fossil is a character peculiar to the Curcu- 
liouidae.* (Original.) 

Fig. 2. Mr. Saniouelle considers this extinct fossil spe- 
cies to approach most nearly to the Brachycerus 
apterus of Africa.f (Original.) 

* Until more perfect data are found, ou i\liich f^eneric characters 
can bo established, I propose to designate this Insect by the pro- 
visional name of Curculioides Ansticii. 

f The animal lies on its back with the left side raised upwards, 
and exhibiting a portion of the exterior surface of the left Elytron. 

At a. A. are the remains of antennae, and near the base of a, ap- 
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Fig, ^3. Limulus trilobitoi<Jeis (nobis) for^niug ):he Nu- 
,, cl^u^ of ^a nodula of Iron ore from Qoalbrook 
P^lp. , V. I. p. 396.* (Original.) 


parently fragfmeiit of the proboscis ; the legs are all imperfect ; the 
thorax is very large, and only its inferior surface is visible, being 
exposeii by the remoVjd of the pectoral portion of the trunk ; this 
eurfacB is covered with irregular indentations, which represent the 
hollow interior of a series of spinous tubrreles, and verrucose pro- 
jections on the back of the tliorax. 

In the centre of tbe thorax is a compound depression larger than 
the rest, indicating the presence of a corresponding projection on the 
back. 

Among living Curculionidap irregular tuher(‘b‘s and projections of 
this kind occur on tbe thorax of the llrachyccTiis apt(‘rus. 

The left Elytron only is distinctly visible, embracing with its 
margin the side of tbe Abdomen ; its outer sni face is irregularly and 
minutely punctate. Two s])iuous tubercles project troni near its pos- 
terior extremity, and a corresponding luIxTcb' from tbe extremity of 
the right elytron. Similar si)iiies occur on the El \ irons of Braohy- 
cerusj and of some Curciilionidae of N. Holland. The abdominal 
rings are very distjjict. I sliall designate* thii> Jnse'ct b} the pro\ isionai 
name of Curculioides Prestvkii. 

M. Audouin exhibited at tbe meeting of the Naturforseber at Bonn, 
in September, 1835 , a beautiful wing of a neuropterous Insect, in a 
nodule of clay Iron stone, apx^arently also Irom the neighbourhood 
of Coalbrook Dale, which had been purchased at the sale of Park- 
inson*s collection by Mr. Mantc'll, and tnmsmitted b^ him to M. 
Brongiiiurt. This wing is nearly three inches long, and closi ly 
sembles that of the living Corydalis of Carolina and Pensylvaiiia ; 
it is much broader and nearly of the length of the win of a large 
Dragon Fly. 

* Several specimens of tliis species are in the collt‘otioi> of Mr. 
Wm. Anstiee at Madely Wood. Our figure is taken finm a < or 
impression of the back of the animal in Iron stone, in wliieli tJie 
transverse lines across the abdominal segment are not v( r\ appa- 
rent; other specimens exhibit deep transverse flutuigs, extuiMlIj 
resembling tbe separate segments of tbe back of a Trilohiu*, but 
apparently not dividing the shell into more than one abduniinai 
Plate, nor admitting pf flexure like the articulating segments ot a 
Trilobite. 

The transverse depressions on the back of th<‘ second segment of 
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Figs. 4—9. Elytra of Insects in the Odiific slate of 
StonesfieW. Mr. Curtis considers all these to be- 
long to the family Buprestis. (Original.) 

Fig. 10. Leg of an Insect in the Stonesfield slate, Oxon, 
considered by Mr. Curtis to be that of a Curculib,* 
(Original.) 

Fig. 11. A fossil Fly from the fresh water formation of 
Aix in Provence, in the collection of Mrs. Murchison, 
Mr. Curtis considers this Fly to be of the same spe- 
cies with one of those engraved in Fig. 11 of his 
Plate of Insects from this locality, in Jameson's 
Journal, Oct. 1829, (Original.) 

Although it agrees with no living genus, he thinks 
it undoubtedly belongs to the family of Tipulidfle, 

the body of this iiniitial, form a character wh(T(?in it approaches 
iieanT than tlic living* Liinuhis to the stnictnrc of Trilobitcs. The 
articulation of the awl-shap(Ml tail with tho body in Fig*, li, and 
in fjther specimens is v('ry distinct. This Linnilus is the Entomoli- 
thils inoiiociilites oflMartin, ( J^vtnfavta Derhintsuty 7’flf/;. 45, Fi<5r.4.) 
and Jicliiiiiriis l)clliihis of Kiiiiig, { Icon, Sref, PI. X \ III. No. 230.) 
M. Parkinson, Org. Item. iii. PI. X\ 11. Fig. 18, has figured a similar 
fossil from Diulh^y, in iron stone of the Coal formation. 

* Mr. Kr. C. Taylor im-ntions the occurrence ol tho wing covers of 
lieetles in the shale of the Danby (.'oal pits, in the Eastern Moor- 
lands of Yorksliire. TJiis shale has iieailv the same place in tho 
Oolitic scries as the Stonesfield slate. See Loudon's Mag. Nat. Hist. 
V. iii. P. ;K)1. 

In the private eolleetion of l)r. de, Siebold at Leyden, T saw in 
Oct. 1835, a iiK>.‘?l, beautiful and imicpie spc'ciinen of a lJuprestis, fj'om 
Japan, about an inch long, converted to Chalc(;doiiy. Even tho 
ante.Miuo and i>ort.ions of the legs are di.'^tiuctly preserved. 

In the saiiKJ coll(?ction are fragments of silicificd treiis, boreil with 
tubular cavities, ajiparently by the larvae of animals of this kind ; 
and within these cavities, a quantity of dust, produced by the boring, 
was observed by M. Brongniart to be converted to Chalcedony. 
From this circumstance wo may conjecture that the perfect insect 
was lodged in a similar tube, when it became transformed into CJial- 
(jcdony . The surface of tliis Insect is covered witli clusters of minute 
concentric rings of Clialecdony (Orbicules of lirongniart) so com- 
mon in silicificd fossil shells. . * > iv 
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and is nearly related to the genus Bibio, which is 
now widely distributed, being common in Europe, 
and in N. and S. America. 

See Curtis Brit. Eiit. Vol. iii. PI. 138. 

This fossil presents the under surface of the 
Animal. 

Fig. 12. A fossil Spider from the Miocene Fresh-water 
formation at Aix, in Provence, in the collection of 
Mrs. Murchison ; the under surface of the Animal is 
presented, and the little tubercles near the hinder 
part of the abdomen are Papillte of the s])iuning 
organs, apparently, protruded by ])ressure. 

See Kirby and Spence, lutroductiori to Entomo- 
logy, 4th edit. vol. i. p. 204; and IJerold, von der 
Erzeugung der Spinnen im Eie, Tab. 11. Figs. 4. 
9. 11. r. (Original.) 

Fig. 13. From a drawing by M. Cotta of the fragment 
of a larger Scorpion, wliich is slightly delineated 
in PI. 4(j', Fig. 2, near the forceps of the smaller 
and more perfect Scorpion figured in that Plate. 
I received this drawing from Count Sternberg, in 
August, 1835. (Original.) 
a. Dorsal scales of the abdomen. 

Ik Caudal segments, 
r. Intestinal Canal, ? 
d. Fragment of Intestinal Canal. ? 

Plate 47 *. V. I. p. 428, Note. 

Fig. 1 and 2. Copied in part from tlie restoration of tlu 
Bradford, or Pear Encrinite (Apiocrirites rotundas') 
in Miller’s Crinoidea, Pag. 19. PI. 1. In Fig. 1. tlie 
arms are expanded, and in Fig. 2. nearly olos(^d. 

* Mach value is added to this ami the following; Platf s, relating; to 
Crinoidea, by their having been engraved (exc('])t PI. 48.) by a 
Naturalist so conversant with the subjects, as Mr. James Soworhy • 



^ EXPLANATION of' t* I. ATE 47. 

The letigth of the jointed flexible 'stdifia has been 
talcen from soitie entire stems in the cbUectiori of 
Mr. Channing Pearce of Bradford, near Bath. Two 
young individuals are attached to the calcareous/ 
Pedicle or Base of the largest specimens. (Miller.) 

Pig. 2. a. represents the remedial effect of calcareous 
secretions in repairing an injury of the joints of the 
stem. (Miller.) 

Fig. 3. Pyriform Body of Apiocrinites rotundus, shew- 
ing at its upper extremity the internal disposition of 
the bones surrounding the cavity of the stomach. 
(Original.) 

Fig. 4. Vertical section of another ]) 3 Tiform Body, shew- 
ing the cavity of the Stomach, and a series of lower 
cavities, or hollow lenticular spaces, between the 
central portions of the enlarged joints of the upper 
portion of Il)e vertebral column. Miller considers 
these spaces as enlargements of the alimentary canal, 
which descends through the axis of the entire co- 
lumn. 

Tile surfaces of the joints of the vertebral column 
are striated with rays, which articulate with corres- 
ponding rays on the adjacent Plates, and allow of 
flexure witliout risk of dislocation ; locking into one 
another nearly in the same manner as those figured 
in PI. 49. Figs. 5. 7. 9. (Original.) 

Fig. 5. Restored figure of Apiocrinites, 30-Dactylus, 
copied from Miller’s Crinoidea, Page, 96, PI. 1. 
Fig. 2. (See V. 1. p, 429. Note.) 

B. Base and fibres of attachment. 

D. Auxiliary side Arms*. 


Tl»eso side arms afford a beautiful example of nieclianical adap- 
tTtions and <‘onipeii.sfilion.<!, wliit-li are thus degtenbed by lUr. Miller 
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Apiocripites 3P'(]i>ictxltjis,(Narie^ncrinite 
qf Park:insoii) copied jfrypi Millei y Crinp:|p^a, P. 98. 
i ,PJ. n., (See V. 1. a 429. Note.) 

Q. Pectoral Plates. , 

. ^ ^Capital Plates. .. . 

Xf Orifice of the Mouth; or Proboscis, capable of elon- 
. , gation for suchiiig in food. 

Fig. 7. Aiiotlier Body of a Nave Eucrinitc, drawn by Mr. 
J. Sowerby from a speciniun in tl)e British Museum. 
The same is Figured by Parkinson, in his Organic 
Rcniaiiis Voh If. PL XVll. Fig. 3. The jyateral pro- 
jections are tlic coiumenceineiiL of the side arms. 
This specimen has been coiroded v\jth acid, and con-; 
scquenlly bus lost the supeificiul Corrugations and 


in his admirahlo Mono”ra])h on Crinoidt^a, p. 07. The meehanisiti 
of die joints of the side nniis, where these iuM rt into the colunin, is 
well worthy of notice, partieiiluily in old sj)eeiinr;is. In the earlier 
stai^c of their formation, the side arms heinjr very short, and havinj^ 
then little a less firm mode of udhosion to the column iJian 

he<*omos recpiisite at a quent period, being* then bufliciont, we 
do not find more than one joint lodged in a bockot, or concave im- 
pression on the coluiTiti ; hut when increase of size renders a stronger 
support necessary, hvo or three succeeding joinN of tlio side' arms 
become imbedded in this socket, (for which its extension as already 
noticed allows room) and tliObc jointb instead of being arranged in a 
series branching oil' at right angles from the column, l>C( onn ohlhiue, 
their direction inclining upwards, so as to aid in hearing tin* addi- 
tional weight. The first joint oftlio side arms, when* thus f^ liinjuely 
inserted in the columnar bocket, h.ive tlial portion of tlieir tircum- 
fcreuce wdiieh is prestiiled towards the u))per part of tij'* column, 
truncated, in such a curve as may ill tht'in to the concavii\ ol the 
im])ressimi where they rest against it. 

The surface of these joints, wliich fit into the columnar inipi < ssnm, 
is smooth, being destined for adhesion only, but the articnlatinL; .‘-tir- 
faee between the contiguous joints, where motion also is to b»‘ allowed, 
exhibils’tiie usual mechanism of radiated ridges and fnrrow.s. These 
joints are convex on tlic $idc nearest the column, and concave on that 
most ri mote.*' 

G. II. u 
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Tubercles whioh appear on the surface of Fig. 6. 
(Original.) 

X. Orifice of the Mouth. 

Plate 48. V. 1. p.421. 

Lily Encrinite, (Encrinites moniliformis,) from the Mus- 
chel-kalk, near Gottingen ; in the Cabinet of the Marquis 
of Northampton. (Original.) 

Pl.\te49. V. I. p.423. Note. 

♦ 

All the Figures in this Plate except Fig. 3, are taken 
from the Petrefacteu of Dr. Goldfuss, Pi. LIII. and PI. 
LIV. They are so fully explained in our Vol. 1. p. 421 
and Notes, as to supersede the necessity of any further 
detailed description. ^ 

Fig. 1. Restoration of the body and vertebral column of 
Encrinites moniliformis. 

Fig;. 2. Base of attachment. 

Fig. 3. Portion of the summit of a vertebral column. 
(Original.) 

Fig. 4. Longitudinal section of Fig. 3. magnified. (See 
V. I. p. 424. Note.) 

Figs. 6, 7, 9. Joints from diftercnt parts of the vertebral 
column, showing the manner in which the articu- 
lating surfaces are crenulated to admit of flexure. 

Figs. 6, 8, 10. Vertical sections through the axis of Figs. 
5, 7, 9. shewing the forms of the internal cavity for 
the alimentary canal. 

11 — 26. Profile and view of the articulating surfaces of 
joints, fiom various parts of the vertebral column. 
(See V. I. p. 426. Note.) 
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Plate 50. V. I. p. 421, et seq. 

Fig. ]. Fragment of the upper portion of Encritiites 
moniliformis, shewing tlie exterior of the Body, 
Arms, and Fmgers, nearly closed around the leii- 
taciila. From a specimen belonging to Mr* Stokes. 
(Original.) 

K. Arms. 

M. Hand. 

N. Fingers. 

Fig. 2. Another fraguiont of the upper portion of the 
same species, reduced one-third, slicvving the sum- 
mit of tlie column, the exterior of the body, arms, 
and fingers, and the manner in which the Tentacula 
are folded when the animal is closed. See V. I. 
p. 427. Note. (Co])ied from Parkinson’s Organic 
Remains, Vol. 2. PL XIV. Fig. 1.) 

Fig. 3. Side View of one finger, with its tentacula, (Gold- 
fuss, PI. LIV.) 

Fig. 4. Interior of the body. See V, I. p. 428. Note. 
(Miller, P. 40. PL II.) 

35. Column. 

E. Pelvis. I First Costal Plate ^^econd Costal Plate. 

IL Scapula. 

Fig. 6. Articulating surface of the base. (Goldfuss, PL 
LIV.) 

Fig. 6. Dissection of the Scapula. See V. 1. j>. 428, 
Note. (Miller.) 

Fig. 7. Dissection of upper costal Plates. (Miller.) 

Fig. 8. Dissection of lower costal Plates. (Milica ) 

Fig. 9. Dissection of Pelvis. (Miller.) 

Fig. 10. Summit of vertebral Column. (Miller.) 

Figs. 11 — 18. Articulations of the Plates composing tlie 
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,, See V. L p. 428. Note. (Copied 

) fit>m Millers CrinoideajL P. 41. PI. IIL 

Plate 61. V, I. p. 434, and 439. 

Fig. L Pentacrinites Briareus, (nat size) on a slab of 
Lias from Lyme Regis, covered with a largo group 
of the same animals, in the collection of the Geolo- 
gical Society of London. (Original.) 

Fig. 2. Rare and beautiful specimen of Briareari Penta- 
crinite, from the Lias at Lyme Regis, in the collec- 
^tion of Mr. Johnson, of Bristol, shewing the plated 
integument of the abdominal cavity, terminated up- 
wards l)y a flexible Proboscis, and surrounded by 
the commen<?cment of the arms and fingers. This 
])art of the animal is very seldom preserved. See 
V, 1. p. 439. (Original.) 

PLATr:52. V. I. p. 432. 

Fig. 1, Recent Pentacrinus Cajnit Medusro, from the 
bottom of the sea, near the T. Nevis, in the W. In- 
dies, reduced from the Figure in Miller’s Criiioidca, 
P. 48, PI. I.^J[n the front of this Figure, two of 
the arms wiflBRllieir hands and fingers are much 
smaller than the others, and shew that these ani- 
mals, when mutilated, have the power of reproducing 
lost parts. 

T). Auxiliary side arms, articulating at distant intervals, 
with the vertebral column ; these also, when muti- 
lated, are reproduced, 

^ First costal plate, 
y Second costal plate, 

IL Scapula. 

I. Iiiterscapulary joint. 

Miller’s description of this recent Type, of a family 
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of which a few individuals only have hitherto been 
found, aflFords examples of many very delic^ate and 
beautiful mechanical contrivances, which throw im- 
portant light on corresponding parts of the fossil 
species of this, and of kindred genera that abound 
in strata of the Secondary series, and more espe- 
cially in the Lias. (See V. I. pp. 432. 433. 436.) 

Fig. 2. Pentacrinus Europaeus, discovered in the Cove of 
Cork, and on other parts of the coasts of Ireland, by 
J. V. Thompson, esq. (See V. J. p, 432.) In this^ 
figure several Individuals in dillerent stages of de- 
velopment, adhere by the base of an articulated 
column to the stem of a Coralline. 

Fig, 2'. One of the Individuals magnified and fully ex- 
panded. See V. I. p. 433. 

Mr. J. V. Thomson has more recently conjectured 
that the Pentacrinus Europmus, which in early life 
is fixed by its stem to other bodies, is pi^oduced 
from the ovum of the Comatula, and becomes after- 
wards detaclied, and forms a perfect Comatula, ca- 
pable of moving freely in the Ocean; at one time 
crawling amongst sub-marine Plants, at others float- 
ing, or swimming like Medusae. (See Proceedings 
of Royal Society, London, J une, 1835.) 

Fig. 3. Small Briarean Pcntacrinite, adhering to a frag- 
ment of Jet from the Lias at Lyme Regis, (See V. 

I. p. 437, Note.) 

Fig. 4. Fragment of the column of Pcntacriuib's sub- 
aiigularis. The Vertebrae are nicely articulated to 
admit of flexure without risk of dislocation. The 
uppermost joint d, shews the lateral cavities lor the 
articulation of auxiliary side arms. (Goldfuss. Pi. 
Lll.f.g.) 

Fig. 5. Vertical Section of Fig. 4. In this Fig. and in 
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Rg 4, the joints arc of three degrefes of tnagnitude ; 
those at a* being the largest, those at c. the smallest 
and thinnest, and those at 6. of an intermediate 
size. The edges of c. appear at the surface only 
upon the salient portion of the column, Fig. 4. (See 
V; I. p. 436, Note.) 

Figs. 6, 7, 8, 9, 12, 13. Portions of the vertebral column 
of Pcntacrinites basaltiformis. 6, 8, 12, shew the 
stellated crenulations on the articulating facets of 
different parts of the column ; 7, 9, shew the tuber- 
cles on the exterior of each columnar joint, for the 
attachment of cortical contractile fibres. 13. rf, 
shews the articulating facets of the auxiliary side 
arms. (Goldfuss), 

Fig. 10. Articulating facet of a columnar joint of Pen- 
tacrinitcs scalaris. (Goldfuss. PI. LII. 3. h^ 

Fig. 11. Fragment of a column of the same species. 
Tlie joint f7. bears sockets for the articulation of the 
side arms. The other joints have large tubercles 
for the attachment of cortical fibres. (Goldfuss, PI. 
LII. 3. 71.) 

Figs. 14, 15, 16, 17, Articulating surfaces of joints in 
different parts of the column in Pcntacrinites sub- 
angularis. TJie mechanism of each star seems diffe- 
rently disposed, to modify the amount of motion re- 
quired at their respective places in the column. The 
tubercular surfaces between the rays or petals of the 
star indicate the action of the intervertebral contrac- 
tile fibres. (Goldfuss, PI. LII. 1. ?n, 71. 0 , p.) 

Plate 53. V. I. p, 434, Note, et seq. 

Fig-. 1.2. Upper parts of two nearly entire specimens of 
Briarean Pentacrinite, projecting in high relief 
from the surface of a slab, nearly two inches thick, 
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and, ^nlir^ly composed of a mass of petrified Ossi- 
cola of the same species of Pentacrinite, The sur- 
* face of these fossils is covered with a delicate film 
of Iron Pyrites, which gives them the appearance of 
beautiful Bronze. (Original.) 

1“, Continuation of the stem of Fig. 1. 

2", Portion of the stem of Fig. 2. 

The length of these stems when entire, was three 
.or four times that of the fragments here remaining. 

Upon the stem 2% nearly all the side arms retain 
their places in the grooves on each side of the salient 
angles of the pentagonal column ; they diminish in 
size as they approacli it? upper extremity. This is 
also distinctly seen at the upper end of the column 
of Fig. 1. 

i l^st costal plate. ^ Second costal plate. 

Fig." Portion of a third column retaining nearly all its 
auxiliary side arms in their natural ])lace. 

Fig. O*". Continuation of the same column deprived of 
the side arms. 

Fig. 4. Portion of another column, with traces of a few 
side arms ii‘t)ing from the lateral grooves. 

Fig. 4^ Continuation of Fig, 4. 

Fig. 5. Fragment of another column, the joints of which 
are so much l)ent without dislocation, as almost to 
give tlie column the appearance of a sj)ii.d disposi- 
tion. 

Fig. 6. Body of a Briarcan PciUacrinite and summit of 
its column, shewing the interior of the ossicula that 
surround the abdominal cavity. 

E. Pelvis. First costal Plate. From a specimen in the 
Oxford Museum. (Original.) 

Fig. 7. Fragment of a column in the collection of Mr. 
J. Sowerby, shewing the oblique articulation of the 
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^ baae,of artns^ with the larger joitits of the 

vertebral cx>}umn* See V, I, p. 439. Note. (Original.) 

Fig^ 8. Magnified Section of a portion of a Cojumn in 
the Oxford Museum.'^ The joiuta, as in PI. 62, Fig. 
4, 5, and in PI. 49, Figs. 3, 4, are alternately thicker 
aij^d thinner; vi^ifh a third, and still thinner joint 
interposed between them. Sec V, I. p, 436, Note. 
(Original.) 

Fig. Nat. size of Fig. 8. 

Fig. 8“. Portion of a Cohimii, shewing the manner iu 
which the edges of the thinnest plates, c, aiv visible 
along the salient angles only. In the intermediate 
grooves the thicker plidcs, of the first and second 
sizes, r/f hy ovoiJap and conceal the edges of the 
tliinncst plates, c. The principle of this mechanism 
i^ the same as in Pentacrinites subangulavis, PI. 
62, Figs. 4, 6, and in Fnennites monilifo^Rs, PI. 
49, Figs. 3, 4 ; but the circukii form of the column 
ill the latter, causes the smallest plate, c, to be 
visible around its entire circnmicreiicc. See V. I. 
pi 436, Note. (Ougiiud.) 

The bases of two side aims are seen in two of the 
grooves, articulating with the uppermost large joint 
of this column. On oilier laige joints are seen the 
sockets from which similar side arms have fallen. 

Figs. 9, 10, 11, 12, 13. Various stellated forms on tJic 
aiticulating surfaces of Vertebiir, preserved in the 
dislocated mass beneath Figs. 1, 2. These jiclal- 
shaped, and crenated rays weie probably adapted 
to produce various degrees of flexibility, according 
to their respective places in the column. The small 
Vertebra on Fig. 13, is derived from another indi- 
vidual. (Original.) 

The apciture at the centre of all these Vertebra) 
was for the passage of the alimentary canal, which 
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MllleF considers to have sent off terii branches at 
every joint, five to^he interior and five to the exte- 
rior of the petals, 

Fig. IC One of the largest auxiliary side arms. Some 
of these contained moire than 100 joints. Sec V. I. 
p. 438. (Goldfuss.) 

a, b, c*. represent different forms of the joints at different 
parts of the side arms, with their nicely adjusted 
articulating surfaces. 

Figs. 15, 10, Oy by See. Various modifications of the 
articulating surfaces of the joints composing the 
fingers and teiitacula. (Goldfuss, PL ]jI.) 

Fig. 17. Magnified extremity of one of the tentacula. 
The two last joints form a very delicate pair of pin- 
cers, to lay liold on its prey. (Original.) 

Plate 54. V. I. p. 442. 

Fig. 1. Caryophyllia arbusciila, iiat. size, with the ani- 
mals expanded. (Mem. du Mus. dllist. Nat. Tom, 
0, [>1. 15, f. 2.) 

Fig. 2. The animal of Fig. 1. magnified ; as seen from 
above. 

Fig. 3. Vertical section of the cup of Meandrina laby- 
rinthica, with the animal jdaced witliin it. (Mem. 
dll Mus. d’llist. Nat. Tom. 0, PL 10, 10 h. ) 

Fig. 4. /I. The common Actinia, or Sea Anemone, ex- 
panded. b. The same contracted within its <'xternul 
skin. (Encyc. Method. PL 72. 6*) 

Fig. 5. Madrepora gyrosa. (Ellis, Zooph. Tub. 51, 
Fig. 2.) 

* This animal has no calcareous cell, hut contracts itself iulo a 
tough fleshy sac, see Fig. 4 If. At a. the Tentacula are represented 
in a state of expansion. Some of tJiesc J*olypcs pi t sent the same 
display of brilliant colours as many of those \vhiclj construct per- 
sistent calcareous cells. 
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Fig. 6. Section of. the animal of Meandrina viridis, and 
of the coral in which it hTplaoed. 

Fig. 7. Animals of Meandrina limosa as seen from 
above, and magnified ; they are placed in Confluent 
stellated cells similar to those in Fig. 5. 

Fig. 8, One of the same, seen in profile, with the edges 
of its coralline plates behind tlie tentacula. (Mem. 
du Mus. d'Hist. Nat. Tom. 6, Ph 15. 4.) 

Fig. 9. CaryophylUa Smithii, from Torquay. Nat. size. 

Fig. 10, The same, with its animal partially expanded, 
within the centre of the coral. 

Fig. 11. The animal expanded, and seen from above. 
(Zoological Journal, Vol. 3. PL 13.) 

Plate 55. V. I. p. 466. 

Fig. 1. A. B. C. Trunk, and dichotomous branches of a 
fossil tree, Lepidodendroii Sterubergii, found in the 
roof of a coal mine at Swina, in Bohemia. (Stern- 
berg, Tab. 1.) 

Fig. 2. The extremity of a brancli with leaves attached 
to it, from ten to twelve inches long.* (Sternberg, 
Tab. II.) 

Fig. 3. Extremity of another branch, with indications of 
fruetificalioii somewhat reseuibling a cone, (Stern- 
berg.) 

Plate 56. V. 1. p. 469, et seq, 

H'xlinct Plants from the Coal Fotniation. 

J"ig. 1. Copied from a sketch by Mr. Sopwitlj, of the 
base of a large trunk of Sigillariii standing iu 1803, 
in the cliff' at Bog Hall, near Newbiggin, on the 

* By an error in copyino- this figure the branches are made too^ 
broad in proportion to the k lives. 
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coast of Northumbetland. This fragment is about 
five feet high, and two feet three inches in diameter 
at its base.* Scale one-twenty-fourth. (Sopwith.) 

2. Fragment of the bark on the trunk of a Sigillaria, 
from Earl Fitzwilliam’s coal mine at Elsikar, near 
Rotherham. In this mine many large trunks are 
seen inclined in all directions, and some nearly ver- 
tical. (See V. I. p. 470, Note.) The bark is converted 
into a thin lamina of coal, and remains attached to 
the lower portion of this specimen. It exhibits on 
its outer surface scars foimed by the articulations 
of the bases of leaves; these are penetrated near 
their centre by three apcrtiji'es for vessels that 
passed from eacli leaf into the trunk. The decorti- 
cated upper part of this specimen presents an im- 
pression of ils striated internal surface, and exhibits 
beneath each scale two oblong parallel apertures, 
through which the vessels from a leaf penetrated 
the trunk. Scale onc-half. (Original.) 

The substance of the trunk must have been in 
a state of decay, before the mud, whicli is now har- 
dened into sliale, could have entered the interior of 
the bark. When trunks of this kind are inclined 
at an angle exceeding 45', they are usually dis- 
tended with sandstone, or sandy shale ; when at a 
less angle than 45", they arc most commonly com- 
pressed, and have only a thin flat portion of shale, 
formed of indurated mud within their bark. The 
bark, wherever it has not perished, is coinc iiod to 
coal. 

2 ', Articulating leaf-scar on the exterior of the bark of 
another large trunk of Sigillaiia from Elsecar. NaX. 

* M. Ad. Brong^niart found a stem of Sigillaria in a coal mine at 
E&sen in Westphalia, which was dichotomous near its top. 
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, size* Oa comparing this scar with those upon the 
bark of Fig. 2>; it may be seen that the different 
modes of articulation of the leaves with the cortical 
integument present obvious characters, on whicli 
specific distinctions may perhaps most easily be 
. established, in this very obscure and curious family 
of extinct plants. See various figures of these leaf- 
scars in Liiidley and Hutton's Fossil Flora, Plates 
65, 56. 67. 71. 72. &c; In Figs. 2, and 2', as in 
many other species, decurrent lines are visible on 
both sides of the scar. (Original.) 

Fig. 3. Ulodendron Allanii, {nobis) scale one-fifth. 
See V. I. p. 425. Note. Drawn from a plaster cast 
of an impression on sandstone, in the Museum of 
the Royal Society of Edinburgli from the Coal for- 
mation at Craigleith. This sandstone has formed 
a liiitural mould on the outer surfime of a stem, 
which has entirely perished ; our cast gives a fiic- 
siruile of the small rhomboidal scales, and of three 
large round scars on the exterior of the trunk. 
This impression has been figured, in an inverted 
])ositioii, by Mr. Allan in Vol. IX. Trans. Royal 
Soc. Edin. 1823. PL XIV. p. 236. (Original.) 

Our figure represents the trunk in its natural 
position. In the centre of each scar is a cavity, 
indicating the place of attachment of a cone. The 
upper portion of each scar is marked with furrows, 
produced by ])rcssurc of the long radiating scales 
at the bottom of the cone. This pressure has 
nearly obliterated the smaller rhomboidal scales of 

- the bark, in those parts where the furrow’s are 
deepest ; on the lower portion of the scars, the 
scales, of the bark have been but slightly modified 
by [>reBsure of the cone. 
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Fig- 4. A single scar form’ed by the attachment of a cone 
of another species, Ulodendron Lucasii, (nofns) dis- 
covered by Mr. Lucas in the S. Wales Coal field 
near Swansea. Some scales and speared-shaped 
leaves of the trunk are still preserved arotind the mar- 
gin of this scar. As the bark has fallen off, wc have 
only the impression of its inner surface. This sur- 
face exhibits small apcrtiinjs, through which vessels 
entered from beneath the bark-scales into the trunk. 
On the upper part of the disk, the traces of many 
of these vessels have been obliterated by j)rcssurc 
of the cone. Scale one-fourth. (Original.) 

Fig. 5. Ulodendron Stokesii. (no/jis) A large oval scar, 
(4^ inches in its longer, and inches in its shorter 
diameter) preserved in sluilc from an unknown lo- 
cality in the English Coal Formation. Oil tlie 
margin of tliis scar arc the remains of rhomboidal 
scales, and impressions of scales, and a few small 
leaves. Witliin the disk a few fragments only of 
the bark remain near its upper margin. Near its 
- centre, is the mark of the insertion of tlio stem of 
a large cone. The lower half exhibits a sinies of 
small tubular cavities, marking the place of vessels 
which passed from the bark into the trunk, one 
beneatli eacli of the bark-scales that have fallen off. 
In the uj)per half of the Scar, there are but slight 
traces of these cavities, and the surface is marked 
with furrows, jiroduccd by pressure ol‘ the long 
radiating scales of the base of the cone. IScale one- 
fifth. (Original.) 

Fig. 6. Ulodendron Rhodii. {riohia) Scar on a scaly 
stem, from the Coal field of Silesia, figured by Rhode 
in his Bcitrage zur Pjlanzenlanide der Vorwe/t, L, 
2. PI. 3. Fig. 1. The lower portion of Uiis Scar 
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. Fig. 9. Vertical section of the dome-shaped trunk of 
, Stigoiaria^ shewijig the relative position of the 
branches., (Li^dlcy and Hutton.) , 

Fig. 10. Restored portion of a branch of Stigmarin, 
shewing the n^anner in which the long cylindrical 
leaves proceeded from the tubercles around its sur- 
4 face to the length of many feet. In front, extend- 
ing from a. to h, is seen the depression adjacent to 
the internal eccentric woody axis a. From h. to r. 
this axis is laid bare by the removal of a portion of 
the sandstone. This part of the axis is drawn from 
a specimen in the Oxford Museum. Scale one- 
seventh. (Original.) 

Fig. 11. Fragment of a branch of Stigmaria, shewing 
the character of Uie Tubercles, which formed arti- 
culations witli the bases of the leaves. The enlarge- 
ment of the leaf towards its base {a) seems to have 
been calculated to strongtlieu tins part, and to afford 
space for the articulating socket. This socket 
formed, with the spherical tubercle, an universal ball 
and socket joint, adiuittiug of motion in every di- 
rection to a long cylindrical leaf floating in water. 
Scale one-half. (Sternberg.) 

Plate r)(K V. I. p. 483 et seep 

Appearances presented by longitudinal and transverse 
sections of recent and fossil Coniferous woods, cut into 
thin slices, and magnified 400 times. (Nicol.) 

Fig. 1. Longitudinai Section of Pinus Strobus, cut pa- 
rallel to a medullary ray. 

Fig. 2. Transverse Section of the same. 
a, rt. Portions of concentric annual layers.. 

Fig. 3, longitudinal Section of Araucaria Cunninghami. 
V\<^. 4. Transverse Section of the same. 
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Fig. 5. Longitiidmal Sections of Araucaria excelsa, 
shewing polygonal disks, in double and triple rows, 
on the surface of the longitudinal tubes. Some of 
the tubes are without disks, as in all Ck)niferaft. 

Fig, 6. Transverse Section of Araucaria excelsa. 

a. Portion of concentric annual layer. 

Fig. 7. Radiating and concentric structure of a branch 
of Pinus, as seen by the naked eye in a transverse 
section; the microscopic retie uliitions are omitted. 
(See V. I. p. 48G. Note.) 

a. a. Concentric annual layers, indicating periodical 
igrovvtli. 

Fig. 8. Longitudinal Section of Pinus, showing the rela- 
tive positions of the longitudinal vessels and me- 
dullary rays. 

Longitudinal vessels, forming the woody fibres. 

A, Medullary rays. 

Plate 57. V. I. p. 494. 

Sections exhibiting the silicifiod remains of Conifera^ 
and Cycadem, in their native bed, bclween the Portland 
and I'urbcck stone, on the coast of Dorsetsliirc. 

Fjg. 1. Appearance of trunks and roots of large Coni- 
ferous trees, and of trunks of Cyoaditcs, in the 
black earth, which foinied the soil of un ancient 
Forest in the Isle of Portland. (De la Bcflie.) 

Fig. 2. Remarkable concentric Ridges of Stone, around 
the erect stump of a Fossil Tree in the Isle of 
Portland. See V. I. p. 495. Note. (ITensIow.) 

Fig. 3. Inclined position of the petrified stumps of large 
Coniferae, and of the bed of black mould and peb- 
bles in which they grew, near Lulworth Cove, on 
the Coast of Dorset. (Buckland.) 


C. II. 
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{f!-, it'i-'llli !■* ‘ V 

y,I. P- 493.S' . 

i^(GycaiiBi wi^olutiii'|ft*odcBciiig Buds from the axilla bf the 
scides^ OF persistent) bEa*96a' of leaves^ that form the false 
Drawn from a plant in the conservatory of Lord 
Gienville at Dropmore, 1832. 

Plate 59. V. I. p. 494. 

‘ Figi 1* Zamia pungens, with its fruit, as it grew' at 
Walton on Thames, 1832, in the Conservatory of 
Lady Tanker\4lle. (Lambert.) 

Fig. 2. Transverse section of the trunk of Zamia horrida, 
from the Cape of Good Hope. (Buckland.) 

Fig. 3. Transverse section of a young trunk of Cycas 
revoluta. See Gcol. Trans. Lond. 1828. N. S. Vol. ii. 
Pt. 3. PL46. (Buckland.) 

^ Plate GO. V^ I. p. 497. 

Fig. ]. Sjlicified trunk of Cycadites megalophyllus, 
from the Dirt bed in the Isle of Portland. (Ori- 
ginal.) 

Fig. 2. Portion of the Base of Fig. 1. See V. 1. j). 497, 
Note. (Original.) 

In Plates GO, Gl, A represents the central mass of cellular 
tissue. B the single circle of radiating woody plates. 
C the ciicle of cellular tissue, surrounding B. And D 
the ca&e or false Bark, surrounding C. And iii PI. 61, 
Fig. 1, b, represents a second circle of radiating woody 
plates. 


Plat l Gl. V. I, p. 497. Note. 

Fig. 1. Silicified trunk of Cycadites microphyllus, from 
the Isle of Portland, with numerous buds rising 
from the axilte of the Petioles. (Original.) 
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Figs. 2, 3. Vertical sections of agatised Petioles, com^ 
posing the ' false bark on the trunk of Cycadites 
^inicr(3ph5dlufl> and of embryo Buds. In tibce^bhd, 
Fig- 2^ rf. the division between the two woody circles 
is not distinct. In Fig. 3. % it is very obvious ; but 
the intermediate circle of cellular tissue is repre^ 
sented only by a fine line. See V. 1. p. 498, Note, 
and p. 500, Note. (Original.) 

In tbe sections of PL 61, Figs* 2, 3, and PL 62> the 
following lettei-s are used to indicate the same parts, or, 
cotton, or down ; b, integument of petioles or scales ; r, 
bundles of vessels ; rf, woody circles ; c, imperfect woody 
circles; j) cellular tissue; g, embryo bud; A, gum ves- 
sels.* 


Plate 62. V. L p. 498, Note. 

Fig. 1. Longitudinal section of a Petiole of Zamia spi- 
ralis magnified two times. It exhibits four bundles 
of vessels passing longitudinally through the cellular 
tissue, whicli is interspersed with gum vesssls. V. 
I. p. 499. (Original.) 

A. Transverse section of Fig. 1 . magnified, and showing 

the irregular disposition of the bundles of vessels. 
(Original.) 

r'. Magnified view of one of the bundles of vessels at 
A, c. (Original.) 

B. r". Magnified transverse section of a luuuilt* of ves- 

sels in the petiole of Zamia horrida. joinal.) 
Fig. 2. Longitudinal section of a portion of un agatised 
petiole of Cycadites microphyllus, from l^u•1land, 
magnified four times. The down or cotton at a, is 

* Those very beautiful and instructive sections wore presented io 
xne by Mr. Witliain, being portions of a trunk which I had placed 
at his disjKisition. 



100 EXPLANATION Of PLATE 62. 

k ■ ^ '.'.'i'y /' ' 

most beautifully preserved, and the integuments of 
the petiole longitudina,! vessels e, and gum ves- 
sels correspond ivith those in Fig. 1. . Se* y. I. 
p. 409, Note,. (Original.)* 

Fig. 3. , Transverse section of a portion of the lowest 
Petioles, in PI. 61. Fig. 3, b, c, magnified four 
times. The disposition of the bundles of vessels is 
nearly parallel to the integument of the Petiole.t 

d. Magnified portion of the double woody circle, within 
the Embryo bud, PI. 61. Fig. 3, 'd. 

d'. More highly magnified portion of the embryo double 
woody circle d. 

c'. More highly magnified section of one of the bundles 
of vessels, adjacent to c. 

These bundles of vessels exhibit, in their transverse 
Section, a series of minute tubes, arranged in rows, and 
between these rows, opaque plates of compressed cellular 
tissue, resembling portions of medullary rays. 

The fibrous structure of the integument is jireserved in 
several parts of b. See V. I. p. 501, Note. (Original.) 

* Mr. Robert Brown lias notified in tbe cellular tissue of a silicified 
(nink of Cycadites, portions of Chalcedony bearing the form of ex- 
travasated gum within the trunks of rocfut rycatlCfC. He has also 
recoguisetl spiral vessels, in the laminated woody circle of a mature 
trunk of fossil Cycadites, and also in the laminated circle within a 
silicified bud of tlie same, near its origin. 

f A familiar example of a nearly similar disposition of bundles 
of vessels, passing into the Petiole or leaf-stalk, may he seen in the 
base of the fresh fallen l(‘avps from a liorse-chestuut tree, or in the 
scars on a cabbage-stalk, from which leaves have fallen off. 
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Plate 63.’*' V. L p. 603. 

Fig. 1. Recent Pandanus, of S. America, twenty feet 
high, with its fruit attached. (Mirbel.) 

Fig. 2, Fossil fruit of Podocarya, from the Inferior Oolite, 
near Charmouth, Dorset. Great part of the surface 
is covered with a stellated Epicarpium ; the points 
of many seeds project in those parts (e) where the 
Epicarpium is wanting. (Original.) 

Fig. 3, Reverse of Fig. 2. shewing the seeds placed in 
single cells (b) around the circumference of the fruit. 
These seeds stand on a congeries of foot-stalks (d) 
composed of long fibres, which terminate in the re- 
ceptacle. (/*) The surface of the receptacle is studded 
over with small disks, in which these foot-stalks 
originate. (Original.) 

Fig. 4. Base of tlie same fruit, shewing the transverse 
section of the receptacle (/•), and the summits of 
many abortive cells on the left side of the receptacle. 
(Original.) 

Fig. 5. A single seed of Podocarya converted to carbo- 
nate of lime. Nat. size. (Original.) 

Fig. 6. The same niugnified. (Original.) 

Fig. 7, Transverse section of a seed magnified. Two 
lunate marks, of a darker colour Ilian llie other par<, 
appear near its centre, See Fig. ^ and the 
middle of Fig. 10. (Original.) 

Fig. 8. Magnified portion of Fig. 3: shewiiu, a withered 

* JSsrplanaf ion of I a Hers of Rtfcrnire, 

Stellated tubercles, each oiio covering the apex of .> ^ uc-li' bi‘c<l. 

h. Sections of the seed cells. 

V. Bases of cells from ^vhich seeds have fallen. 

*1, Fibrous foot-stalks ht tween the seeds and rccc’ptucle. 

c. Apices of seeds uncovered. 

f Transverse .seclion of seeds. 
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^ j^i^titiaL'iii'the celiti^ of each hexa^S6hki tuhSerclc (o); 
beneath Ihesfe ^liereles is a lohgitudii!ital Section of 
the single cells (i), each containing one seed(/); 
and in front of these cells are the hollow bases of 
other cells <c, q) from which seeds hare been re- 
moved. (Original.) 

Fig. ’9. Another magnified portion, shewing the apices 
^ of many seeds {e) from which the Epicarpium has 
been removed. (Original.) 

Fig. 10. Another magnified portion, shewing at b, c, 
more distinctly the same parts as at Fig. 8 ; and at 
d, the upper portion of the fibrous foot-stalks be- 
neath the bases of the cells, r. (Original.) 

Fig. 11. Summit of one of the drupes or groups of cells 
into which the fruit of the recent Pandanus is 
divided; shewing an hexagonal disposition of the 
coronary tubercles, each bearing at its centre the 
remains of a stigma, as in the Podocarya. See Figs. 
16. 17. (Original.) 

Fig. 12. Exterior of a single seed-cell of Pandanus odo- 
ratissimus, (Jaqiiin. Frag. Bot. PL 14.) 

Fig. 13. Section of a Druj)e of Pandanus odoratissimus. 
The central cell containing a seed, is placed between 
two abortive cells. At the apex of each cell in this 
drupe (fi) is a withered stigma. (Roxborough Coro- 
mandel. PL 96.) 

Figs. 14, lo. Sections of a Drupe of Pandanus odora- 
tibsiiiiiis, shewing the seeds within the prolific cells 
surrounded by a hard nut. Beneath this nut is a 
mass of rigid fibres like tho.se beneath the seeds of 
Podocarya. (Jaquin.) 

Fig.’ 16. Summit of the hexagonal tubercle at the apex 
of a cell of Pandanus humili.s, with a withered 
stigma in the centre. (Jaquin. Frag. Bot. PL 14.) 
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Fig, .j|7. vievr.of another lub^ro^.,of,4he same 
species.,. (Jjkaum, Frag. Bot. PL ^4.) 

( ’ 

pLATIi 64 V- L p. 617. ‘ 

Fig. !• Fossil leaf of a Flabelliform Palm fi*orik the Gyp- 
sum of Aix in Provence. (Brongniart.) 

Fig. 2. Upper portion of the Fossil trank of a tree 
allied to Palms (nearly four feet in diameter), from 
the Calcaire Grossicr at Vaillet, near Soissons, pre- 
served in the Museum d-Hist. Tfat. at Paris. Sec 
p. 516, Note. (Brongniart.) ‘ 

Plate 66. V, I. p. 529. 

Fig, 1. Section across the Wednesbury Coal basin from 
Dudley to Walsall. (Jukes.) 

The extensive Iron foundries which cover the 
• surface of tins district, and the greater part of the 
manufactures in the adjacent town of Bjimiinghani, 
originate in the Coal and Iron ore, with which the 
strata of shale in tins Coal basin are richly loaded. 

The Dudley Limestone, here found immediately 
below the Coal formation, occurs usually at a much 
greater deplli in the scries. The Mountain Lime- 
stone, Old red Sandstone, and Ludlow rocks, are 
here wanting. (See PI. 66, Fig. 1.) 

Fig. 2. Section, shewing the babiii-shaped disposition of 
the Carboniferous strata in S. Walo'^ (Rev. W. 
D. Conybeare.) 

The richest beds of Coal and Iron ore aie placed 
almost immediately above the Mountoin limestone. 
(See pp. 66, 529.) It is to this district tliat our 
Posterity must look for their future supply of Coals, 
and transfer the site of their Manufactures, when 
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^ tbie Qaal fields- of Uie northern parts 

of Bnglapid shall be exbausted«*\ - / 

Fig. 3v Section of inclined Carboniferous i^rata, over- 
laid unconformably by horizontal sti*ata ^f New 
Red Sandstone, Lias, and Oolite, in Soraersetslrire. 

This Section illustrates the manner in which Car- 
boniferous strata have been elevated at their extre- 
mities around the circumference of a basin, and 
depressed towards its centre, and also intersected 
by fractures or Faults. See V, L pp. 527, 542. 

In Section 1, 2, of this Plate, no notice is taken 
of the Faults wliich intersect the Coal basins. 

Plate 6G. V. L p. 527, Note. 

Fig. 1. Section of the strata composing the Silurian 
Sj/sIcfN, and the lower part of the Carboniferous 
System, on the frontiers of England and Wales. 
(Murchison.) 

Fig. 2. i\ppearance of Faults intersecting the Coal for- 
iiiatiou near Neucastle-on-Tyue, copied from a 
portion of one of Mr. Buddle^s imj>orlant sections 
of the Newcastle Coal held, in the Transactions of 
the Nat. Ili&t. Society of Northumberland, V. I. 
Pt. 3, PI. XXL XXIL XXIII.f The advantages 

^ The lower and richest beds oi this Coal district are not only 
raised to tlje surface, and rendered easily accessible around the ex- 
ternal inarp^in ol the basin, but are also brought within reach in 
const'queiice of anotlier important elevation, along an anticlinal line, 
running nearly E. and W. through a considerable portion of the 
interior of the basin, in the direction of its longer diameter. 

f I feel it a public duty to make known an act of Mr. Buddie,' 
%\hich will entitle him to die gratitude of posterity, and has set an' 
example, which, if generally followed in all extensive coili(*ries, uill 
sive the lives of thousands of unlortnnaie miners, that must oilier'* 
w’is.e peiish for want of iniorinatlon wliicli < an, at this time, be easily 
reronbd for thrii jireservatiou. This eminent Engineer and Coal 
Viewer has presented to the Natural History Society of Newcastle, 
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resulting from tH^se Interruptions of the cdbtinuily 
of the strata are printed out in pp.^ 643, S44. 

A large portion of the surface of these strata 
near 'Newca;Btle is covered with a thick bed of 
diluvial Clay interspersed with Pebbles, iu the 
manner represented at the top of this Section. The 
effect of this Clay must be to exclude much lain- 
water tliat would have percolated downwards into 
the Coal mines, had strata of porous Sandstone 
formed the actual surface. 

Plate 67. V. I. p. 559. 

Fig. 1. represents the case of a valley of Denudation in 
stratified rocks, terminated abruptly by a clifl* on 


copies of his most imj>ortant ]>lans and sections, ar.cornpaniod bj? 
written doemnents, of the under ground workings in tin? Collieries 
near that town, in which all tliose spaces are carefully noted, from 
wlicnce the Coal lias been exlra»:t(‘d. Every jirairtical Miiu'r is too 
well acquainli'd with llie danger of approuidiing ancient workings in 
consequence of the. accimnilatioii of water in those parts from w liieli 
Coal has been removed. The sudden irruption of this water info a 
mine adjacent to such reservoirs is oeeasionally attemU'd w ith most 
calamitous and fatal results. See History of Fossil the Col- 

lieries and Coal Trade, lH,3o. P. ‘24U et seq. 

The distatea of humanity which jiroinpt us to aid iu the iireserva- 
tion of human life, no less tliau the economical vi(‘w of rendering 
available at a future time the residuary portions of 'uir beds of 
Coal, which wdll not now repay the cost of extracting riu u», should 
iuduce all proprietors aud other persons connected witli i Mines^ 
and especially Engineers and Coal Viewers, to leave to their succes- 
sors a legacy, which will to them be precious, by prese rving minute 
and exact records of the state of the coal in tlieir rcspectix < <listriets. 
It can, however, scarcely be expected, tliat sucli mcasiu rs will In.* 
generally aud systematically adopted throughout the lunnv C.Nml 
fields of this country, unless the subject be legislatively tsiken up by 
tliose official persons, whom it behoves, as guardians ol' tin* future 
welfare of the nation, to institute due mcasuics, whilst the opportu* 
iiities exist, for preventing that Joss of life and pro]>erty, which a 
little attention bestow^ed in season, will preserve to posterity . 
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the .^^a-sbore ; tkis figure is iut^eriiied t(^ iilastrate 
two causes of the produoUou of‘ Springs by descent 
of wAter from porous strata .at higher le?fels; the 
first, producing dischai^es in vallies of .Depudation, 
;adong the line of junction of porous with imperme- 
able strata ; the other, by the interruption offered 
to descent of water by Faults that intersect the 
strata. 

The Hills A, C, are sujjposed to be formed of a 
permeable stratum a, a\ o", resting on an imper- 
meable bed of Clay b, b\ h'\ Between these two 
Hills is a Valley of Denudation, B, Towards the 
head of this Valley the junction of the permeable 
stratum £/, a', with the Clay bed ft, ft', produces a 
spring at the* point S. ; here the intersection of 
these strata by the denudation of the valley affords 
a perennial issue to the Bain water, which tails 
upon the adjacent ujdand plain, and percolating 
downwards to tlie bottom of the porous stratum a, a', 
accumulates therein until it is discharged by nume- 
rous springs, in positions similar to S,near the head 
and along the sides of the vallies which intersect 
the junction of tlic stratum cf, with the stratum 
ft, ft'. See V. I. p. 559.* 

The Hill C, represents the case of a spring pro- 
duced by a Fault, U. The Rain tliat falls upon 
this Hill between II, and D, descends through the 
porous stratum to the subjacent bed of Clay ft". 

The term Comhef so common in the names of upland Villages, 
is usually applied to that uii watered portion of a valley, which forms 
its continuation beyond, and above tbe most elevated spring that issues 
into at this point, or spring head, the valley ends, c^iid the Ctnnbe 
begins. The conveniences of water and shelter which these spring- 
heads afford, have usually fixed the site of the highest villages that 
are planted around the margiu of elevated plains. 
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Th^ ItFbltaAtioii of this bed difects its edurse to- 
wards the Patflt where its progress is intercepted 
by the dislocated edge of the Clay bed f/, and a 
Spring is formed at the point f. Springs originating 
in Causes of this kind are of very frequent occur- 
rence, and are easily recognized in cliffs upon the 
^ea-shore.+ In inland districts, the fractures which 
cause these springs are usually less apparent, and 
the issues of water often give to the Geologist notice 
of Faults, of which the form of the surface affords 
no visible indication. See V. 1. p. 560, Note. 

Fig. 2. Section of the valley of Pyriuont in Westphalia. 
A cold cISalybeate water rises in this valley at J, 
through broken fragments of New Red Sandstone, 
filling a fracture which forms the Axis of Elevation 
of the valley. The strata are elevated unequally 
on opposite sides of this fracture. See V. I, p. 561. 
(Hoffmann.) 

Explanation of Letters referred to in this Figure. 

a. Keuper, 

b. Muschehkalk or shelly Limestone. 

c. Variegated Sandstone. 

d. Cold chalybeate Sjiriiigs using through a fracture on 

the Axis of Elevation of the Valley. 

M. The Mulilberg, 1107 feet above the sea. 

B. The Bomberg, 1136 feet above the sea. 

P. Pyrmont, 250 feet above the sea. 

Fig;. 3. Section reduced from Thomas’s survey of the 

® lit 

mining district of Cornwall (1819); it (\hibits 

f Three such cases may he seen on the hanks ot the Sextrn neiir 
Bristol, in small faults that traverse the low cliff of Ked Marl and 
‘Lias on the N. E. of the Aust Passage. See Geol. Trans. N. S. 
VoJ. I. Pt. 11. PI. 37. 
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the manner in which the Granite and Slate near 
Redruth are intersected by metalliferous Veins, 
terniinated abruptly at the surface, and descending 
to an unknown depth; these Veins are usually tnWt 
productive near the junction of the Granite with the 
Slate, and where one Vein intersects another. The 
mean direction of the greatest number of them is 
nearly from E. N.E. to W. S.W. They arc inters - 
sected nearly at right angles by other and less nu- 
merous Veins called Cross Courses, the contents 
of which usually differ from those of the E. and 
W. veins, and are seldom metalliferous. 

The Granite and Killas and other rocks which 
intersect them, e. g. Dykes and intruded masses of 
more recent Granite, and of various kinds of por- 
pliyritic rocks called Elvans (see PI. 1, a 9. h c.) 
arc considered to have occupied their present rela- 
tive positions, before tlie origin of the fissures, 
which form llie metalliferous Veins, that intersect 
them all. (See V. I. p. 

*' 111 Vol. I. P. 562, Note, a rc'toiTiicc made to some important 
ol>M*rvatioiis by Mr. R. W. Fo\ on the Eloi tro-magnelk* actions 
nlin-li arc now going on in t)ic niinc.s oi'C^ornwall, as being likely to 
throw important light on the inauiier in ^\hit:h the ores have been iu- 
troduced to met.illic veins. 

The following obstTvations by the same gentleman in a recent 
communication to the (ieologic.il Society of London, (April, 1836,) 
appear to contain the rudiments of a Theory, which, wlien maturely 
developed, promises to offer a solution of this difficult and complex 
Prolilem. 

If it be admitted that fissures may have been proceed byclianges 
in the temperature of the ei.rth, there can be little difficulty in also 
admitting that elcclri( ify ma^ ha \e powerfully influenced the evisting 
arrangement of the contents of iniiier.il veins. How are wc other- 
wise to .iccount tor the relative positions of veins of different kinds 
with respect to < acb other, and liki'wise of their contents in reference 
to the roek> vnIuiIi they traverse, and man^ other phenomena ob- 
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Plate 68. V. 1. p. 563. 

KSection shewing the basin-shaped disposition of Strata 
belonging to the Tertiary and Cretaceous Formations, in 
the Basin of London, and illustrating tlie causes of the 
rise of water in Artesian Wells. See V. I. Note. 

(Original.) 

s^rvable in them? Cojiper, Tin, Iron, aiul Zinc, in combination 
with the sulphuric and niuriath* acids, being very soluble in water, 
arc, ill this statf‘, capable of conducting voltaic clcctiicily ; so, if by 
niefins of infiltration, or any other process, wo suppose tlie wafer 
to have been impregnated with any of these metallic salts, the 
rocks containing different salts would undoubtedly become in dillV- 
rent or opposite electrical conditions; and bonce, if there were no 
other cause, electric currents would be generated, and be readily 
transmitted through the fi&sur(‘8 containing wafi r with salts in solu- 
tion ; and decompositions of the salts and a transference of llieir 
elements, in some eases, to great di>faru*es, would be flu* natural re- 
sult. But, on tlie known prim iplcs of Klrctro-ntfujnvlusm, if is e\i- 
dent that such currents would be more or less influenced in flu ir 
direction andintcn&ity by the uiagnctisin of the earth. Thc‘y cannot, 
for instance, pas.^ from N. to S. or from S. to M, so ca>ily as from 
E. to W. but more so than from W. to E. The terrcstri.d magne- 
tism would therefore tt'iul, in a gi eater or ie^s degree, to direct th(‘ 
voltaic currents throu”h Iho^e fissun s which might .ippioximate trt 
an east and wp^t bearing, and in scp'ir.iting the ^,^lin‘* constituent';, 
would deposit the metal wdrliiii or near the eIe(‘tro-iu*g;ili\ c jo< k, 
and the acid wumld be determined tow'ard> tlic elect lo j>ositive rock, 
and probably <*Jiter new conibimitioii>. Or, the sulpliui / ,icid might, 
by means of tlie same agt'pey, be re'^olved into its elnm i.u , in wdm li 
case the sulphur would take the dire<*tiou of the iin iil. •>m 1 the ox- 
ygen of the acid, and in this way, the metallic sulphui* may have 
probably their origin ; for, if I mistake not, lhi‘ metilln’ \iilphalcs, 
supposing them to jiavc been the prevailing salts, fi> at present, 
would bo fully adequate to supply all the sulphur recpu.n ij by Ibo 
same metals to form sulpliureth ; indei'd more than ^uflica ».t, if wc 
deduct the oxyde of tin, and other mctallilerous oxydes tound ni (uir 
mines. The continued circulation of the waters would, in limi', 
bring most of the soluble salts under tlie influence of tliest* curnmt^, 
till the metals wxre in great measure separated from tlicir 8ol\euts, 
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1; Theoretical sectioa-^ iBxist^j^ng 
conditions of strata disposi^ ;i:4 |l|^;fQ 
See Volt L p. 565, Note. 

^jretiGil section, shewing the effect of, Faults 


'%fc' ' ■'.> inclined; and per- 

meable1&tmtiS^^ ":®^!TcS. 1% p. 566, 

Fig. 3. Double Artesian Fountain at St.; 0u6nj 

Palis, raising water to supply a l^asin, from 

Bepth^'^Wj^ water from 


See V, i?'pl 662. Npte^ :''>^(S%ipi^;4^''1rteuT_y;..) ' , , 
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and deposited in the Bast and West veins, and near ij^e rocks to 
which they were determined by tl>e electric currents/' 

In a Letter to the Author upon this subject (June S9, 18^*9)? Mr. 
Fox further remarks. 

** Jt should be observed that in proportion as the deposition pf the 
metals proceeded, the voltaic action must necessarily have been 
considerably anginciited, so as to render it highly probable that the 
metals were chiefly deposited at rather an early period in the history 
of the containing veins ; and their intersection by other veins seems 
to strengthen this probability.” , 

Mr. Fox has found by experiment that w'hen a solution of muiriftte 
of Till is placed in the voltaic current, a portion of the metal is de« 
terniiiied towards the negative pole, whilst another portion bi the 
state of an oxide passes to the positive pole. This fact appears to 
him to afford a striking illustration of the manner in which Tin and 
Copi>er have been separated from each other in the same vein, or in 
contiguous veins, whilst these metals also very commonly occur to- 
gether in the same vein. 
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Fossil Aspidorhi/nchuSf from the Jura limestone of Solenhofen. 

Examples of recent and fossil Saiivoid Fishes, 
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Fragment a Lily Encrinite. Enerinites Moniliformis. 
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FomU Tree found prostrate in a Coal Mine at Smna in Bohemia. 
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Longitudinal and hansversc Sections of recent Conifera magnified 400 times. 
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Cycas R^voluta with budt proceeding from the Axilla of the basa of 
fallen leaves. Scale 




Zamia Pungens 



Transverse section of Zamia 
Hvrridn. Scale y. 
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Transverse section of the Trunk of Cucaditcs Megalophyllusfrom 
I, Portland, Scale 4 . 
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Fig. 1 . 



Trunk of Cycadita Microphyllus with buds in the axilla of the Petioles 
from I. Portland. Seale 


Fig. 2. Fig. 3. 



'aetiom of Buds and Petioles of Cyeadiies Microphyllus from I. Portland, Nat. size. 











the Somerset Coal field from Bristol to the Mendip Hills. (W. T). Conybeare.) 
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Vltifr i« th€ Coal formation near Newcastle on Tyne, ( Buddie ) 
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Section shewing the disposition of the metalliferous Feins near Redruth in Cornwall. 




Section shewing the cause qf the rise of water in Artesian Wells in the basin of London, 
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\i 197 ; derived from fisbea in vaii- Ciystallino rocks, influenced by cho- 
'ons formations, i. 198 ; poUslicd for inical and elcrtro-magnctic force’?, i. 

omamentar purposes,' i, 199; eon- 30; distinct varieties of, i, 37 ; 

elusions from discovery of, i. 202; then position lieneath stratified rocks, 

in coal formation neat Kdinburgli, i. i. 42 ; probable igneous origin of, i. 

275 ; preserved in body of macTOpo- 39; gradations in character of, i. 

ma, i. 284. ' 41 ; proofs of intention in pheno- 

!!l0Tal, secreted by polypes, 1. 442 ; mena of, i. 45 ; proofs of design af- 

reefs, 4. 444 ; their influence in the fordeil by, u 574. 


formation of strata, i, 445; fossil, 
inference from their state, i. 116; 
rag, extent of, in counties of Oxon, 
Bucks, Wilts, and Yorkshire, i. 445. 

lyoru-cockle muii, tracks of tortoises 
at, i. 259. 

IHornwall, amount of steam power em- 
ployed in, i. 534 ; invasion's of by 
drifted sand, i. 127; disposition of 
metallic veins in, i. 550. 

-^orydalis, wing of, found in non 
stone, of the coal formation, i. 410 ; 
ii. 77. 

Cosmogony, Mosaic, the author's inlor- 
pretatjon of, i. 20. 

Cotta on fossil arborescent ferns, i. 
465. 

Crag, in Norfolk, geological place of, 
i. 179. 

Crateis, vaiious pbenomcna of, ii 8. 

Creation, Mosaic account of, accoids 
with natural phenomena, i. 13 . 
origin of maleiial elements l)y,i. 35. 

Crcaioi, necessity of, shewn by gco- 
logY» 4* ^>9. 

rrinouieans, geological importance of, 
i. 416,430; nature ami character 
of, I. 417 ; most icraarkablo gctici.i 
of, i. 417 ; living species r.uc, i. 
418 ; abundance and importance of 
fossil species, i. 419, 430; anatomi- 
cal structure of, i. 420 ; repioduc- 
tive powers of, 1. 421 ; c.iily CKtim- 
tioii of many species and Jienci.i, i. 
430. 

Crocodilcans, fossil forms of, i. 249 , 
slemlei charactcT of snout, i. 250; 
habit probably piscivoious, i. 250. 

Croc»)diles, modern, liabits of, i. 250; 
gavtal, gangetic, ])isciyorous, i. 250 ; 
f'unctionsoffossil species,!. 251 ; ('u- 
vier’s observations on, i. 252 ; 
number of living and fossil species 
of, i. 252 ; dentition, provisions m 
mode of, i. 254 ; fossil foimsof, .at 
variance with all thoori**s of gradual 
transmutation or devclopcmcnt, i. 
254. 


Crystals, dcffinile forms and compo- 
sition of, i. 575 — 577; component 
molecules of, i. 574, 577. 

Ctcnoidcan order of fishes, i. 270. 

Cuiculionida* in iron stone of Coal- 
brook l)ak , i. 409. 

Cuttle fisb, structuio and habits of, i. 
303; iateiri.d mk bug of, i. 303. 

Cuvier, his cuncluriou that organic life 
has not existed from eternity, i. 59 ; 
1 ms account of tlio basin of Paris, i . 
76; his account of discoveries at 
Mont Martte, i. 83; consigns his 
materials for awn k on fossil fishes to 
M. A.g.i'Hsiz, i. 200, 267 , lii-. conjec- 
ture concerning pli'«.iosaurus, i, 208 , 
had ohscived lunriv 8,000sp('cies of 
Ihing fislus, i. 265; pcrlection of 
his reasoning on r6!itri\ uncos and 
compensations in the stiiictuiO of 
uniiuals, i. 140. 

C>ca(h a*, abundant m strata of tlio 
sccondaiy seius, i. 490, 4111 ; luiui- 
ber and extent of reci-nt ami (ossil 
species,!. 491; leaves in oolUe 
of Yoiksiiiic and at .siom sfseld, i. 
492 ; 111 coal formation ol lloln on i, i 
49*2 ; Iiabitand sliucluicof’, i. 492 ; iii 
Icimediate ch u.icloi of,i. 498 , fo s,l 
ontheco.i^t of Doi^el, i. 19 I , jm-i n- 
li.Mitics 111 striH line (4 tMnd of, i. 
494,4!t6; modeol incie.iM' b^ lMnl^, 
i. 499; link sujipli.'d h) lie disi o 
very of, i. 502. 

Cycadiles, (onc n Oives of T’le' Jand, - 
495; iiiliTophyll”'''* ni.< m* .< opu 
stiuetuioof, Itt? — 50 1 ; ne v '!'>plivl- 
Ju', buds in umIIu* ot scale ' 500; 
ioscniblanc*c of lo>-.il and h : > pe- 
cies, 1 . 5tH. 

Cyc.is icvoluta, buds on t' ini. of, t. 

499; ( iicioilis, hei;>,li 1 . of, . 19 I 
(’ycloidean ordei oNi^lies, i, 2711 
Cypiis, micni-eopic slu 11s of, m \\ : .1 
*den formation, i- 118 ; in co - 
malion neai Kdinlmigli, i. 275. 

pAPmUIUVI, scales nf, i. 282. 





I ) Alton, 10S <?? tn^fhaluiil, i. 

Dnnn^t^t^ fcmaihs of mammalia m 
mu^vt^ at, 1 . 91* 

T)arwm,ilx C^»n}eg4ll>Clium ilbutid by, 
ji. 20 , a»8 bbservatiima on tbe Coi- 
^UUoias of (’hiTi, i 549. 

Oaxib^K^, JlUt on cause of tbcfmil 
/tpipga, 570 , on iiiflivwibifity ot 
uitlmale pai tides of maltci, \ 576. 

Dayh, su4^«»0jl to imply long pei lods, 

J) ix, ‘ihelis found at i 357. 

D^ath, sudden, desirable for irrational 
nuimdls, X. 130. 

J)(kay, Dr., discovered roprolile^ in 
A/ewJcisey, I 100. 

Dt la lieche, his belief in sucassive 
creations of new specus i. 55, his 
fiffurtb of idithyosiun, i, 176, on 
diffcienl sjKcifii giavity of shells i 
302 , observations on living polypes 
ot earyophyllu.i 444, observations 
on genera of corals in transition 
rocks, i 445 

Deluge, nios uc stiatificd rocks not pro- 
duced by , 1 16 

X^epicssion, pi oofs of in I I'oitland, i. 
406. 

Dtshayes, his division of tcilniy sliatd, 
1.78. 

Desuoyeis, M, on rduns of lour- 
1 tine I 00 

Dcsmirets memoir on fossil e lusta- 
n ins 1 388, 

Dfinlus orijjiu of sii at I fioni i 42, 

l)(^(l(>^ mint, llicoiy of disproved by 
,,tniOj,K il phenomen 1, 1 54, theoiy 
ofopposiil b> Luvici,! 87 deliiii 
tioii of, I 515 

L>ill'v\n Mr li s papci on trachcli- 
pnds, 208, 501 

Diluvium iiniinls i mined lately pro 
ceding llic loi n ition of, i 95 

Dniolhciium iaiL,i stol Icnestrixl mam 
miln, I 92 508 found at LppU- 
slitim, in mioctnestntd,] 135 130, 
deseji]>ti()n of by i\dup i 156, oc- 
luis m Liancc, Davarn and Aus- 
tna 1 no niolir leith of like 
tapirs, 1 130, gigintcuni, tighlicn 
feet Ion/ > DIO , diouldt i hi nlc of 
like that of a mole, i 130, usisof 
tusks in the 1 o \ m.i jaw of, i 1 58 , 
rnol ii ftifli of KSLmhb those ot ta- 
piis I 137, in ai^u itu. hcibivoioiis 
ainmd i 137 139, adiptrd to a 
liciistimc condition of the cailli, i 
1 50, loi aliUis and dtsciijdion of, ii. 
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18 , .proboscis and claws of, ti. 19. 
Diit bwf soil of sttfbterrqbcousfoneittltx 
FoilW, i 405, 

fiirtmbiDg forces, b^^neidoial results 
u 539-r541, 648. 

D’Oibigny, M hts classification of 
plialopbdob^ fbolhiskft, i. 382 j tnlo- 
bitcs and abclls found in the Andos 
by,i 389 

Draco Volaris, has no true wtrtgs, i 
225 

Dufr6hoy, on iron mines m tbe Pyre- 
nees. I 549 

Duj udm, new class of thizopodes dis- 
corf^ered by, Si 64, 

Dumfiics, fossil footsteps ncir, i 259, 
Duncan, Dr., his discovery of fossil 
footsteps neat Dumfries i, 259 
Duidhani Down, lemains of icptiles at, 
1 115 

Durham, salt spiings m coal formation 
neai, i 72 

Dykfrs, intersect strata of every age, i. 
48 , gradations of from lava to gra- 
nite, 1 48 , various crystalline rocks 
composing, n 5 , changes pioduccd 
by, on adjacent rock'' ii 9 
Dyurmics, geologic il, extent of, i 36. 

r \ R ni, distnbution of the materials of 
1 5, tlitoiy of miK h advaiiKfl, but 
not yit ppifert, i 12 two distind 
brandies of its history, i. 54, on„i 
mlly fluid from he It i 39, advan 
t i/f ous aispt)s>tioiis ( f its m itenals 
I 98. 

T drtlu|udkes, beneficial agency of m 
tilt economy of the globe i 540 
1 (iiidin, has hut nil and davit Its like 
omitluuliyndius i 182 
rdiinidans geologic il extent of i, 
415 

Edunoderms, fossil, bilateral structuu 
of 1 415 

T^gcitoii, Sii Philip his dis( ovenes near 
Iscwi.astle uiiiki Line, i 270 , on 
mechanism ol atlas and cti vir al vei 
ttbia. of ichthyosaurus, u 24 — 20. 
PgfoS fossil, of aquatic birds, 1 86 
JJements, identity and functions of, i 
36 , pjoofs of design in i 571 , ever 
legulated by same laws, i 677 , 
primoidial adaptations of, i 578 , 
adaptation of lo vegetables and am 
mals, i. 579 " 

Elivation, general histoiy of, n 4 
dry hndb foimed by i 43 , proofs 
of in I Ptrtland, i 495, 496 
T lev at ions, numbei observ'ed by Ebe 



de Beaumont, u. 6 j various periods" 
ii‘ 6. . , : . 

Mr., .Ui& cundusious ton tjiie 
study of covtdiuies, 

EmyRt fpss^, loc^itlea of, !. 2&7, 25Q, 

Bnerinites mouiiiforp3ts> lily eticrinite, 

. 421 } mechanical adaptations in, i. 

421 ; number of oomponeut ossicula, 

, i. 422 ; veitebral coluaun, mechani- 
cal contrivances in, i. 423 — 426; 
body and upper extremities, i. 427, 
428 ; pliysioloo;ical history of, i. 431. 

Endo^ites echmatus^ fqssil trunk al- 
lied to palms, i. 516. 

Eugi in G laris, fishes of, i. 284. 

England, effects of geological structure 
on inhabitants of, ii. 3. 

Enjoyment, aggregate of inci eased by 
existence of carnivora, i, 129. 

Ensionc, cetacea in oolite at, i. 115. 

Entomolithus paiadoxus, i« 391. 

Entomostiacans, fossil, i. 390. 

Entiochi, or wheel stones, columnar 
joints of encrinite, i. 424. 

Eocene, division of tertiary strata,!. 78. 

Equisntaceffi, extent of the family of, 
i. 460 ; fos«^il genera of, i. 460 ; in- 
ci eased enlaigement in size of,i. 46 1 , 
fossil species in coal foimalion, i. 
401. 

Equivocal generation, dispioved in case 
of infusoria, i. 447. 

Ernouf, General, his account of human 
skeletons at Guatlaloupe, i, 101. 

Estuaiies, admixtuie of iVosh watei ami 
maiiue exuvia' in, i. 120. 

Eteiual succession, 1 henry of, dispioved 
by geology, i. 54, 59. 

Eternity of the world, dispioved by 
geology, i. 11. 

Kyes, fossil, iesembliiiglho.se ofexisiing 
animals, i. 31 ; fossil reuiuius of, i. 3 1 , 
173,396, 402 ; structure of, in recent 
crustaceans allied to irilobltCvS, i. 399 ; 
physiological and physical mfciciici’s 
from structuie of, i. 401. 

Ealuns, of Tourraine, mammalia found 
ill, i. 90. 

Faraday, Mr., notice on picpaiing th(‘ 
human lungs for diving, i. 180. 

Faujas, M. , obocrvation on fopsil ireos in 
lignite neai Cologne, i. 509. 

Faults, on geometrical laws of, i. 540 , 
utility of, in draining coal mines, i. 
541 — 544 ; definition of, by Mi. Co- 
nybeare, i. 542; utility of, in gnaul- 
iDg coal mines, i. 547; iitiliiy of, in 
producing spiiiigs, i. 545, 509, 569 , 


utility of, in primary toeksand mel-d- 
lie vein^i, i. 546, 5%^ , 

Pavularia, character of; i. 475. 

Ferns, dbtubuUon and of ex- 

isting species, i. 4jS2^; pj-jpordbii of, 

. to living phaoerog^toiic, i, 463 ; tem- 
poratuve indicated by fossil species, 
I. 463 ; proportions of in the coal 
formation, i. 464 ; living and dossil 
arboicscent species of, i. 464, 465, 
proportions of, in secondary’ and ter- 
tiary strata, i. 465. 

Final causes, consideration of, admissi- 
ble in philosophical investigcitiorts, i. 
547. 

Fire,its rank in geological dynamics, i.36. 

Fj>!u‘r, Mr., figuics prepared by, ii. 2. 

1‘jslios. fossil, cause#, of sudden deatli 
of, i. 122 ; sudden destruction of m 
liais fonnativm, i. 121; fossil intts- 
tinal structiire of, i. 198; copioliti's 
derived tioin, i. 108 ; petrified intes- 
tinesof, or cololitcs,i,20();livingspi’- 
cies observed by (Juvler,i. 265 ; fossil 
species, history of by Agassi?,!. 264, 
267 ; minibei ‘sof tonsil genern ;i ml sjhj- 
cicb, I. 267 ; class! ficnliuii loiinded on 
scales, i. 268 ; oulers of cslablislud 
by Agassiz, i. 269; geological n-siiUs 
derived fiom fossil fishes, i. 270, 272 ; 
changes in fossil genera and familKs, 
abiu]»t, i. 271 ; rDs*-!!, mo'j.t impoiianf 
to geology, i. 267, 273 ; .sauroitl, cha- 
raclei of, i. 273 ; s.iUioid, lughei iii 
the scale of organi/ation than oidi- 
n.iiy bony fishes, i. 29 1 ; numl cr ol 
geiieia in sauioid family, 274 , saw- 
ioul,<‘huracU r of living species, i.27 1 , 
sauinu] geological <”ilenl of, i. 275 
— 277 ; in strata, of the eailiouifeious 
oulei, i. 278; pi-imbar lioin of tail 
in eaily stiata, i. 270; in ni.igncsian 
Innestunc, i. 28(f ; in nuiscliel k.ilt, 
lias and oolito, i. 28] ; ui th<‘ eli.ilk 
formation, i. 283 ; in tin. k itiaiy hu- 
inatioii'^, I. 284 , family of ’•iiaik'-’. i. 
286’, iesiilb lioin «i!),ejv .inon-^ ou, i. 
292 , tuiictmns of, in flo' • '.Homy ol 
iiatuio, i. 293; foini o! fin n ci}s- 
f.illiiie li'ii-i, i. 398. 

Fi^sur^-., site of mineral in, i- 

5 18. 

Filton, Dr., on alteralions i ■■ h-v. i uf sea 
and land, i. 43; his ol i-vatmiis 
on C’vpii'. Faba, in Wealdii. h.ima- 
U(in,"i. 118; lus «1( M-iiption s-t tossd 
eoiuh, i. 185. 

I'ilzwilliani, Kail, tyea, levoim.. m 
roii'Civaloiy of, i. ‘>06, tru'k' 
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mgiUans^ iti 1^ coal at Blse- 

car, i. 470. > * ' ' > * 

l lfinmg, 0f-.,ca4tta(itutc of internal 
fthell of t^epiUf 'hi 66 j his ohsefVa- 
tions OD 5shes in tdd red sandstCne, 
1. 277. 

Flints, ongin of, 1. 90* 
l^hican, beneficial effects of m mining, 
i. 646. 

fluidity, original, theory of, i. 40. 
t oot^teps, fossil, near Dumiries, i, 259 , 
preservation of ejfplaincd, i. 260 , on 
led sand stone at Hessbcrg, i. 2(>3 , 
value of their evidence, i. 262 , re* 
fiections on, i* 263 ; on oolite, neai 
Bath, probably of crustaceans, i 260 > 
intent, of testudo gra‘ca, i 261. 
Fojaminifeis, swciesof ioundby Count 
Munster, and Mr. Lonsdale, ii. 64. 
Fuicst, subtenanean, leniains of m 
FoiQand, i. 405, 496. 

Formations, geological, number and 
thickness ol, i. 37, 

f ol^U^, Ml,, lus sec tion from Newcastle 
to Cl OSS Fell, 1 64 , oiKiiiantityoi iron 
aniiUdUy made in LngUnd and 
\\ dU s, i. 530, 

I ox. Mr. U. W., oil the utility of faults 
t hut intersect iiie‘talli< veins, i. 540, 
on electro-niagnctic propcitiesof mi- 
neral vein^., 1 552, and vol ii. p 103 , 
on elet tro-uia^nctic action in imnc- 
lal veins, 11 107 — 109. 
tiediwatei, deposits from, in teitiaiy 
strata, i. 79, 

1 lit", on piop igUion ol fuiij:i, i 447, 

I u( Olds, leniains ot in ti auction strata, 

i bi, 152 

I ulliam, Aittsian wells at, i. 564. 

J usion, e uIksI state ot the m iteiiilflof 
the globe, i. 55. 

Oai I. HUS, skeletons of, atCuadaloupe, 
i 104 

(j inoidiau, oidci of fishes, i. 269. 
C>cm^l'., un_iourjiltd kar of intonsist- 
eiite willi, 1 , 11 , interpretation of 
( hap I. <onsist(Til with gudogieal 
discoveiic", 1 . ‘21, text ol, leeoueila- 
bJe with geology i 33 
Cie*ology, ixtt.nt ol proiince of, i 5, 
why but lattl} established on iiidue- 
i!on,i.6 , s( lencesauxiliarv loit,i. 7 , 
its distoveiKs consistent w'lth itvela- 
titm,i. 8 ; rt hgious apphratiou ol, i, 
592 , siibscj vitJit y ot to natural tiieo- 
logv , 593 , pi oofs from, of the e xistence 
ind attiibutes ol a Ueity, i. 594. 

Ol oigt'usgi itiii Dll, fossil mammalia cli^- 
rovered at i. 91. 


Gerard, J, hia4iitfl»rtrci^<iifaminomtai, 

ficc. in the Himmllaya, i. 335. 

Gians, turtle in slate of, u 257 ; ibseii 
1. 266, 273. 

Gleig, Bishop, his mterpietatioa ol 
Mosaic cosmogbny, u 28 — 30. 

Globe, sncooBsive changes m surface 
of, 1.11 ; infiuence of ammal lemains 
upon, 1 . 445 ; succession of physical 
forces which have modified its sur- 
face, 1 * 561« 

Golden Cap HiU, belemnites at base 
of, 1 . 377. 

Ooldtuss, Professor, pterodactyles de- 
sciibed by, i. 224,228, 229, selec- 
tions of the stxucture of encnnites 
from works of, 426, his illustrations 
of ecliiriidans and stellendans, i. 415. 

Giaham Island, ri&o aud de&tiuetion 
of, u. 8. 

Grampus, sue anti charat'ler of, i. 217. 

Granite, recent elevation ot, m Pyre- 
nees and Chill, i. 549 , piobablc 
Igneous oiigin of, ii. 3, lutei^'Ccting 
and overlying cietateous loimations, 
11 . 5 , older iiiteiseeted hv newer, ii. 
4 , elevation ol duiing Untuiy penod, 
11 . 4 , liagments of, iiu lused m lava, 
11. 7. 

G ra vdtt, M r , his expoi iments in di ving, 

I. 180 

Giavcnciie, sticam of lava issuing fiom 
giamte at, ii. 8. 

(jitenoi k, lord, his discovery of fishes 
neai J.eilh, i. 278 , his discovery of 
petiifnd intestines of a fibhincoal, 
neai Ldiuburgh, i. 199. 

GreenHtone, veins and oveilying masses 
of, 11 5. 

Orenvillc, J oid, tyeaa m eonservatoiy 
of, 1 . 493 

Guadaloupe, human skeletons m sand- 
bank at, 1 . 104. 

Gyrodns, palatal teeth of, i. 281. 

IIaii, Sir James, his cjcpt'nmcnts on 
crystal liration under pie^suie, i. 41, 

llalstadt, oithoeeratite, found in oolite 
at, 1 . 363. 

llaniitc,( liaraetei andlor alityof, i, 367, 

Harlan, IJi., on tobsil fucoids m North 
America, i. 452. 

Harwich, fossil emys at, i. 258. 

llduy, his theological infc'rence from 
the const! action of simple mineiaJs, 
1 576. 

Hawkins, Mr., his mcmoiib of ichthy- 
osauri and plewosaun, i 179 plesi- 
o&aunis discovered by, i 204. 

Heat, mtiuenca of, in causing eleva- 
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UoQ« of lai4/ i: .412'; not ika »oie liylbe; Ur^ found at, i, 
cause of the coasolidatioa of stratified Icthyodorulites, or fossfi i. 2(3h , 
rocks, i. 5fi, , ' uses and variety of, t 

Hendci-son, on plants iaSurtui^rand of IcUihyobaurus, geological extent and 
Iceland, i. 510. ' chief localities of. i, 168 : curiuns 


lienslow, Trofessorj onbnds of cycas 
revolut'a, i. 500, 

HC’ricart de Thury* illusttalion of Arte- 
* sian wells by, i. 562, 565. 
Keiscbel,Sir'I.F,W., ranks geology next 
to astronomy, i. 10 ; on conucctioa 
between science and religion, i. 590. 
Ilessl)erg, footsteps in sandstone at, i. 
2G8. 

11 ibbert, Hr., hU discoveries near Edin- 
burgh, i. 275, 276. 

Hippopotamus, structure of tusks of, i. 
149. 

Hitchcock, Professor, his discoveiy of 
footsteps ot birds in Connecticut, i. 
86 ; ditto, u. 39, 40 ; on geological 
eviilcnces of a (’icalor, i. 586; on 
consistency of geological phenomena 
with Mosmuc account of creation ,1.587, 
Hoer in Scania, coal in secondaiy 
atrala ot, i. 491. 

lloliinann, Piofcbsor, on souice ofmi- 
neial waters at Pyrmont, i. 570. 
Home, Sir Kveiard.on spiual canal of 
iciliyosauius, i. 179. 
llcok, Dr., his theory respecting the 
motions of nautilus, 1. 331 . 

Uopkins, JNlr., on laws that have icgu- 
lated the dibturhances of the globe, 
i. 540; on production oi sprbgs by 
1. 560. 

Jluuun bones, found in no geologicid 
fojinations piecediug the actual’cra, 
i. 103 ; olten interred in caves con- 
I'ainiog remains of niort* uncient ani- 
nnils, i. 105 ; found in con^okthUed 
s.uid at (Juadaloupe, i. 104; how 
itiiAod with ])ones ot ancient and 
modern quadrujHids, i. 105 ; in cd- 
veins near Liego, 597. 

Hutton,] )r., his them y of the foi mation of 
stultified rockb, i. 44 ; of veins, i. 551. 

1 1 utlon, ]\lr. , liij discoveries of vegetable 
slriKtuieincoal, i. 455. 

Ilyhodont'^, extent of, i. 287, 288, 

llybodus, i. 283 

Hybodus nticulatus, i. 289. 

Hydraulic action, of sijjhuncle in nau- 
j tilus, i. 326; ditto in ainmoiiites, i- 
351 ; ditto in belemnites, i. 381. 

I lycnas, bones collected by, in cd^er'is, 
i, 94. 

llyheosaurua diflcoveied by Mi. Man 
tell, i. 241 ; peculiar cliaiactei ot, 

i OH 


structure of, i. 169 ; nurabter of spe- 
cies, i. 169 ; head, paittakin|f of the 
character of crocodiles and ll&ards, i. 
171 ; jaw, length of, i. 171 ; teeth, cha- 
racter and number of, i. 171 ; how 
difiering from crocodiles,!. 171 j con- 
Uivaiices for leplacing, 1 . 172 ; eyes, 
magnitude of, i. 173; eyes, micro- 
scopic aud telescopic piopertieaof, i. 
173 ; eyes, bony sclerotic of, i. 174, 
175; jaws, cuiuposed of many thin 
phites, i. 175; jaw, lower, contii- 
vanecs in, i. 176, 177; vcrtcbiai, 
number of, i. 177 ; vertebrAj con- 
structed hko those ot fishes, i. 
178 ; ubs, onicturo of, and to what 
purpose suhsi-ivient, i. 180; stevuiim 
like thatot orn'lhoihvnclius, i. 181 ; 
paddles, ant< nor, like those of 
wlules: nostenur, like those of orm- 
thorhyuehus, 1 . 182, 183 ; conclmllng 
remaiks upon, i. 185, ld0‘ ; uitesUnal 
stiuctuio of, i. 187 ; skeleton of, con- 
taining copiolilc, i. 191 ; fiiaall in- 
testine s]>iidl, like iiint of sharks and 
rays, i. 193; final cause of spiuil 
intestinal structure, i. 195; skin of 
prc-arveiljii, 22 ; mc( liaui&m of atlas 
aud ceivical vertebra* of, ii. 21— 2(». 
Igneous rocks, various phenomena of, 
ii. 5-9. 

Iguaua, modem, habits of, i. 212: den- 
tiiion ol, i. 248 . 

Iguanodon, dwovered by Mr. Mantcll, 
1 . 2*iu; leniiuus of, wluue found. i» 
241; a uigantic lieilnvoious leptde, 
i. 241 ; teeth like those ot the mo- 
dem Iguana, i. 241; tiiu hugest ot 
known lossil leptdts, i. 2U, 244; 
clinnile indicated liy reiii.uiis of, i. 
243; teeth, pecdiai cliaiailci of, i. 
245 — 248 , bony hoi u on i lie nose ol , 
i,244 , food of, piobahly ["nglivegc- 
tahles 1 . 246, 

liidusiic, lossd in iie->hwatei »nnnatioii 
ol Auveigne, i. 118. 
lutusona, Khienbeig’s oi)se,\ ‘lU'iis on, 
i. 446—448 ; nmnbei *4 ics de- 
scribed, i. 446 ; tlieiT po^-, (d lepio- 
ductioa, 1.446; their ’.t ot lu- 
cieiHc,!. 447 , uiuveisal diUn.-'ioii ot, 
1,448 ; iound iossil, i. 599. 

Injecliou of igueou.s iocLb ui 
jieriod^, u. 6. 

InkbaiT'.jKe .ut .\nd to.'.dof loht!< , - d,. 
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insects, lOMii in ji^oomferom 
409 ; : 

i. 411 ; <^at' MiinsteK^ colltSciiqa 
. oi; <Vo»:^l(aB4iofea; i; 411 1 
fiissil genera i6 tertiary strata, iL 4l^* 
1 ron, ot« abtinkiiaaiifi:e«^ ibMctttfn, T; 
65; uuantity oT, anxmally made'in 
.Engllw\d-W^W^^,.-i,--68(); ’ 

Isle of Wight, igttanodon foutid in, i. 

,i: - ■■^ ■■■’ ■ ' 

Ja^er, ^r€$B9s6r, has Mnd cdproUtes 
, in Wvtemberg^ u 190 ; his woft on 
' fpi^sU^laitts, :L 490. 

Javdine, Sir W., fossil footmarks found 
l^,}i.259* 

.luli, supposed fir cones, are coprolites, 
i. 198. ' 

Kaup, Professor, notice on the footsteps 
of cliirotherium, i. 264 ; his descnp- 
6on of fossil mammalia at Epple-' 
•sheim, i, 91 ; his description of di- 
notlierittm, i. 136, 599. 

Kt;pler, his prayer, i. 10. 

Killery, cemetery m a sand bank at, i. 
104. 

King. Captain, animal of sf.irula found 
by, i. 362 ; scrolis found by, i. 392. 
Konig,Mr., his account of human ske- 
leton in Pritisli Museum, fioni Gua- 
daloupe, i. 104. 

Lamantin, remains of, in pliocene pe- 
lifKls, indicate a wann climate, i. 
92. 

Liimurck, his two sectioJis of tracheli- 


insepto )^d; spiders ih ihal 
of iniei^^ k deposit!^ of; 


-7 OT,at,i. 285.: 
Liblar, brown cofitl of, 509. . 
li^ge, bo^^of.lEpcn akl hyenas ,inr 
caverns new> b l^# 6i98. , /r . 
Life, organic,' suciiessiye stages of* i. 64 ; 
orgkiiclias hot exited frok et^^nity^ 
i. So, 5$. ^ 

Light, essential’ to the growth of ancient 
vegetables, i. Sjfl ; nndulatory theory 
' Compared with Ge^^s .i. 3, i. 32 ; 
histoTy of illustrated by fossil eyes, 
i: 402, m. 

Lignite, tertiary, localities of, i. 508, 
509, 510 ; memoir on, by M. Alex- 
andre Brongniart, i. 508. 

Limestone, origin of, i. 89 ; combina- 
tions in crystals Of, i. 576, 577, . 
Limulus, in iron stone of coal form a - 
don, ii. 77 ; allied to trilobite, i. 393 ; 
where found foasil, i, 393. 

Lindley, Professor, his observations on 
existing lycoDodiacea, i. 466 ; experi- 
ments on the durability of recent 
plants immersed in water, i, 480, 
Lindley and Hutton, their description 
of plants preserved in coal mines at 
Kewciistle, i: 457 ; observations on 
lepldodeudron, i. 467, 468 ; recent 
discoveries of sdginaria, i. 476 ; on 
fossil cones of zamia from 1 . Wight, 
i, 492, 


pods, i. 298 ; on geological elfccts of 
microscopic Mhells, i, 385 ; his no- 
tice of sut'kers of enciiuus, i. 440; 
tiieory of transmutation associated 
vvilh development hy, i. 585. 

J-avas, phenomena of, i. 7. 

.Lead, artificial crystals of, produced by 
steam of water, i. 551. 

IjCcds, fine lieadsof mcgalichthys at, i. 
276. 

Leibnitz, his auticipatiou of the modern 
lUa tonic theory, i. 51. 

Lepidodendion, character and relations 
of tliis fossil genus, i. 4(>() ; allied to 
lycopodiacea*, i. 466 ; size and cha- 
ractCT of, i. 467 ; nuirdier of known 
species, i. 168 ; intermediate intei ual 
structuie of, i. 468. 

Lepldoids, lliiek bony S(!ules of, i. 
282. 


l/iuks, in the mammalia supplied by 
fossil remains, i. 88. 

Lhuite, locality and character of, i, 
365. 

Locke, his notice of spiral intestines at. 
Leydtm, i. 196; his opinion of the 
necessity of a revelatioii, i. 589. 

Loligo, vulgaris, structure and habits 
of, i. 303 ; fossil pens and ink bags 
of, i. 303, 304 ; liorny pen of, pre- 
served in lias, i. 304 ; destroyed and 
buried suddenly, i. 307 ; ibund in 
the lias of Wurteinlmrg, i. 308. 

London, Artesian wells near, i. 56p, 
564. 

Lonstlale, Mr., his discovery of micros- 
copic shells in chalk, i* 448. ii. 64 ; 

Lopliiodon, character and place of, i. 
82. 

Loutli, Artesian wells neur, i. 563. 


Lcpido-^leus, 01 bony pike, i. 274. Lowestofie, iiTUptionof sea into lake oL 
Lepidotus, i. 283, i. 122. 



I ‘2 I 

suBiertaiwSan fojesl ^ear, u Mai^ki^iitroch&l, ccnsposedof 
495. ^ ^ . deaii.430. 

litiminaries, celibstialj deiMw^iiit]iLeir Margate, gigantic asmiioiiitea ntar, i, 
relationb to oui planetj i. 2/. ^ 334. 

Lukw, Mr., 6ipenments on ch^i^'b in MarsupiaUa, extent and characiei of, 
the stemb of succuli&t plants^ i. 484« i. 73. 

Lyoopc^ikces^cliaraptei, aiRmties, and Massey's patent log, improvement sug- 
distributiotx of, i. 466. gested m, i. 349. 

Lyell, Mr. I his refutation of the doctrine Matter, creation of, announced in Gen. 
of tgumsmiitation of species, i, 54 , i. 1, i. 28, molecular constitution 

h» of Europe in the teitiary and adaptations of, decidedly arhfi- 

perriJd,5i '77 , his division of die ter- ciai, i. 679 , aboiiginal constituUon 

tiary senes, i. 78 , on fossil indusize, of, exalts oui ideah of creative intel 

i- 119. hgence, i. 580. 

Lyon, Captain, ^00 the action of the Medusai,iiuml)er« of m Greenland seas, 
wind in forming sand liills round i. 384. 

extraneous bodies in Afiica., 1 . 126. Megiluhtlivs, new genus of saiiroid 
Lyme Kcgis, icthyosauri found at, i. fishes, i 27 >, localities where lou ml, 

168, specimens from described, i. 1.276, tuitlic discovoiies of, n. 43 , 

170, topiobtes abundant on the structure ot ttttU of, ii. 41. 

shore of, 188, plesiosaurus digco- Mcgalosaui Ub, ^tnus established by 
Veied at, i 203, ptciodaityle found Ibo author, i. 2)1 , where occurring, 
at, 221. 223. 226, boms of luge i 234 , size and than cUr of, i 235, 

sauioid hbhes found at, 276, fossil iivtd upon land, i. 2)5, medullai'y 

pens and mb bags touiid at, i 305 , t avitics in bones ol , i. 236 , habit r ir- 

iosbil ink bags found at, i. 373. nvorous, i, 237 < li ir ictei of jaw, i. 

237 , strut tuie ol teetli, i. 237 — 2 )9. 

M ACROPOM A, only saui Old hshiu chalk, Megaphyton, eh ir ictei of i. 475. 

1 . 284, 276 Mtgathenum, allied to tlu sloth, i, 

Madiid, skeleton of megatherium at, 141 , allied to sloth, 'irmadillo, and 
1 . 142. ( lilaiiiyphoius, I Itl, loiind chiefly 

Maestiieht locality of most leecut be- in s Ameiid, i 112 Iry wlioiii 

lemnitcs \ 371, deserilicd, 1 . 112 , luigti than rliino- 

Mallotub villosus, i. 272. leros, i. 144 , In ad id, like sloth i. 

Mammalia, earliest remains ol, i 72, 145 , slim tine ot teeth, i. 119 , 

of eocene peiiod, i. 81 , of nuocf-ne lower jaw ot, 1 . 149, bones of trunk, 

period, 1 90 , of plioeeiic peiiods, i. i. 150 , p(tllllallt^e^ of \t rtihra i 

92. 150, nr igmtude iiul U'>c ot inl, i 

Alan, relation of the earth to tlie uses J5l , iil>s appaiently htted to sup 

of, 1 . 98 , all things not ireated c s- port a cun iss, i. 152 s(^^u]l le 

(lusively for his use, i 99, piospec- sembliug sloth, i 152 , uses of cl r 

live provisions for use of, i, 555 viele, i. 1 »2 , jreeuhaiitie'' nt inn ind 

Mansfeld, fossil fishes at, i. 206. foie aim, i. 1 5 1 , ton foot a y ml in 

Maiittll,Mi.,ondoubleeon\exveitebia length, i. 151, Ion loot n m 1 ioi 
ot gxvial, 11.26, fossil buds found dip,giug, i 154, hi^v. hou^ I iws, 
b) him in 1 ilgate Forest, i. 8(» , his adapted lor i 15 jH,i u- 

histoiy ot the Wcaldcii foi illation, I, bantu b ot pelvis, i I5>, mi iitude 

120 , refeis juli to coprolites d rived ot tonimn i toi nerves i 1 5«, « i u 

trom fossil sh irks, i 198, mosasiu- liaiities ot thigh uid leg I'o < i. 

lus found b>, in Siusex,!. 216 , me- 157 , hind loot, peculiaiili t i 
gains luius found by, in Jilgatc Fo- 158, bony armoui, like tliu i 
rest, 1. 234 , his disi over^ ot iguano ruadiilo and chlaiuyjdioru'^ t j'f 
don and hylsLosiurus, i- 241, bis piobable usi ot i. 1(>1 i in- 

discovery of pitnAed stomach md iietei, and lialuts, i 163, l i l»« i 

coproUtes within fossil fishes, i disioveiu sof n. 20 
284. Mtisnei, lignite ot, neir ( as-M.1, i 

Mantellia, genus of eyeaddes, named Mti'iL adviuti^eous disposition <i • 
by Ad. Hioiigniait, i 496 99, 552-55 1 mijiuitanl prop- n 

Mansfeld t, fosbi I hshcs ot, 1 . 125, ot, i ooo 5ot). 



124 


f ^ -a r<i- ■ ' 

doscnb^a* h 4;^^ : v^mmi i^olunm Pt4«twi0v|&.« on jMs^ flioro (.oal 
of, tti toitetfi ^ 

] ytl^A^ 1 U^X^wmit, btieiM jMsitiou 

itomkcA 5i 439 V WV, ^rms. ^ \ ‘‘^ lit St Ltienaa) t 47 1 

fittgere of,ii>-440> number of bonei} 1^?4mafy 'Stiatod 'mdl^ histCMiy of, i. 
prMigiOas^ 4NlJ*6on!dhidmg co|^si>< 60, 6l« f ^ 

delations on. i. 441. ^ Productions^ itatata];<i%rj^. With the sub> 

Perfection ^onsiste id addptation of or^ strata, % 6, 
gamzaton to the funcbons of the spe- Pioati Drt, his analysis ofi mhon of 
cies, i. 107. ^ * an atomomte, u 332, on w iton- 

Ptncardial Bdkl, Its Jnbde of adhoU, 1 eternity of todlobnl&t <S&iQStitulKm 
3i^a,'3d2 of mattm, i. 679 ; oh. ada|^tati6n of 

Pcipignab, Artesian wells m basin of, elements to tho iisp of OJiunal and 
’’ t, dOOk vegetable bodies^ i. 679. 

Perraiizabttlo, village buned by sand Province of geology, u 1. 
dodd. 1 . 127 Psaminodus. i. 208. 


Peron, animal of spirula found by, i. 
362. 

Petavius, his interpretation of Genews, 
i.l.,i 24. 

Pines, fossil m coal formataon and Ins, 
1 . 487 , peculiarity in structure of, i. 
486 

Placotdean, older oI fishes, i ^6*^ 

Plesioso urus, hctcroclite charac U i c f 
20^ nunihti uid jjCologi d e\t(iit 
of species I 205, htad <,oin|toun<l 
thdiKlu of 1 r(/'k 

Itnglli of I K' ) i 1 u » 

''07, nif ] (ulni t u 
>H ‘‘k 1 , \ u 1 » ( I V 

to I 208 luijj,'^ pi iMhU mill 
tioii of I 200 cxlnnuties n ted \s 
•Idle-. 1 210, ] 1 >lnbl( n hits of 
mill il, j 211 , cotuludin obscivi- 
lion's upon 1 214 

lMio<( nc, division of tutuiy stnti i, 
78, iiiimal rtinaiiisoi i,02, ovi 
dcrices of history t f i 0 > 

Podoc irya, fiiiit of, in ii f noi oc U i 
504 

J’oilcilitic, teini jiioposed Ten form i- 
tions conni < t< d will the ucvv red 
sandstone ii 3 

Police of nituK 1 300 , ex(cs''ivt in 
tieisfifinin IsRsti nutdby,i 153 

Polypes, lossd lenum's of i 442, 
sbundance oi m wiiin i 

443 fun( iionsof in ‘ubm nine eco 
noiny, i J4 1 , cfici ts in i.ln jiroduc- 
tion ol strili, 1 145 ronclndiiig 

ol)S( rvationis on i 447. 

Polypterus, i 274 

Popuhtion bow iflnteci by geological 
causes, i 4 

Poiphyry, veins and oveily my masses 
of, Ji 5. 

Portland jictnficd r\cade n tounU at i 
491 subtciiaiK m torcstin, i 191 

Poitsmouth, 'Vrleswn well it, 563 


Pterodactyle, anotnaloue character of, i 
221 , where found, i. 221 , Cuvier's 
desciiption of, i. 223 , eight species 
of* 1 . 223 , Clefts of flight, 1 225 , 
vertebra , charaiter of, i. 226 , pc cu- 
har mtchanism m neck, i 22b , 
fi ot as m bz ird^, i 227 , tot s, 
1 ill* r a ) 1 r fKii turns of bones in, i 
7- dl odof, 1 232 

t\ odus * 

Pi t( k, tstudr> fotmalion in i4( 
t 1 ’0 , igu^nodon found in isle 

If >1 > 

♦ I uk. tr Uoni , brown ( Oil of 

J I \ 's n , bi m! pictati >0 ol 

VC \< i 26 

Pin pi 1 bi vvitb II I 

b I ( ion 1 1 1 37 1 

Phillip ^ ! s iivvs of fossil 

oigniu 111 1 61 bi". illii^ti I 

tion of '.t ii id I 588 In'? 

tabu’ll Lira til uit 1 in nonil ■>, 

1 3 34 

PhoJidopbori ^ 1 

Physuulgcog [t I in I i II « 
logK li cause i 5 

Pm noilunw, i 281 282 

Py( nodus i 283 

Pvit i( I, gianiu. in t li iIk toimition 
of n I 

Pa h VI a, aoound intian''itioi m i 
62 

31 id .tied iniinals cbarai tci of fossil 
spe^ ic'- I 414 

Kav, Mr , on ubcfulness of metals i 
655 

34ays, fossil, i 291 

llcason, province of distmct from tl xl 
of Kevcidtion, i 588 

Refiigeration giadui! ol inattcr ol the 
glob'', J saf. 

Heptilcs, ages of, i 166 



wWfjwicJt, Tiofessor, on the kmd of in- 
fomatjon lo br looked <oi m tin' 
piblj, 1, 34 j 5C)4 ^ jjjg diBcoveiy of 
Wil 1. 277. 


'trf* \ ' '-t <•. . V p- 

f ijJ, ^,M m mu^'i f 

Revelalioii. *ts Becoi«la^yfoi-natioas,leadinirch*)ri(‘- 

i. Id di^ot of their fopbd vegetable'* f 453 

from, that of natural i. m. Mu:mck. V^Qf^^tr n« ll vZ^A'c 

KhijiO|>CKlea^ n«i»«9 elasa ofcaicumaU dts^ 

( overod by Dojardm, u. 64. 

Rbyacho^tes* 319, 3SK). 

Tlipplo markings, fdssii, u 2^. 

JRi\ e»», apparatus tpr supply of, ». 570 , 
supply Ittid function^ 

Kobert>31idi,8p«rttli0yfoui:4 by, h, 63. 

Updantif^vpi Miocene sbata, 1 92. 

Koussillon, Aitpsianwell in, i. 566. 

Humpliius, Mft hg'uuhfemdo^bsoivdtions 
on living nautuua, li 314, 331. 


Segiegdtiou, Uu oiyot 

6 ol. 


> ms filled by, i 


ScHow, M , lii«, use ot Chme<*e mg-lhod 
of boiing wi )lh, j 568 
bepioslain , its analogies to lielcniuito, 
1. 378, 

Scroll^, ils analOf,ie^ to trilobdes, i.302 
394. 


Saaibinck, fishes found at, i.266, 278. 
Sabrina iblaud , nse and destruction of, 

II. 8. 

Sacred history, consistency of geologi- 
( ill discoveiies with, i. 8. 

Salado, Jivei, megatheriutn in bed of, 
i. Ill, 161. 

S ilamandcr, fossil at Oeningen, i. 514 , 
from f ipnn, alive at tf'ydiu,!. 514 
Silr f>uMd in setondaiy and tertiary 
sti ata 1 71, 

S Hid, i IhM ts of tvind tn formin^ •~tnt i 
of 1, 127 

V-ipc; J <()ok, < onrsetif i in i',! k». 

h> tool * p*. I 261 
Siunuis, *11 Ui of i. V 
sir It ! "1 idde i 1 

II d H t I Lv , 1 1 3 « i lu 

toi^ ii (I a 1 ilions oi » It ♦ 

III \ at fon itums i( i i it > 

1(>8 amphibion ail il t » o< 

ddis, 1 24'* ilie'iitic le^rrstni! i. 
234 Hying, 22 1 , marine,! 168,202. 

'' 0 ]»huc i baiacUT atidfxlcnt of i. 368. 
V hloiliciiii, his cirly aiiangeracjif of 
fo -i{ phnt 1 1 6 

St u T n s ( iilogy t's«icntial to adiaucc- 
ill TH of I. 7 

S (0 pioi s, fossil in coal foimition, i. 
406 indicate a warm (limaie, i 
408, fos.,i], lUmription of, • -407, 
‘>(s and skill, piis€i\cd < 407, 
4' 8 hairs prc.sei VC d, i. 411. 
btnpc, Ml j‘oulttl, his piiioriiim 
vievs of Auvergne, ii, 8 , on npple 
mark< and tracks of amnds in 
oolitic strata, i. 2t 0 , ii. 42. 

Sea, early history of illustrated by fossil 
c>cs, 1 401 , crowded with aimuul 
life, 1 . 293. 

Secondary strati, history of, i. 67 
adaptation of to hurnan uses, i 68 , 
maU rials ol, whence derived, i. 68 , 
nature of materials, i. 69, advaiiti- 
gcous disposition ot, i. 70 


ScrpeutiiK , veins and ow ilym »■ ludHscs 
vl, 11. 5. 

Seipulap, ittached to Inlemnitcs, 1 377. 

Shuiks, antiijuity of f imily of, i. 28f> * 
exlinit species, numtions, i 286 ’ 
fossil teeth of, i, 286 , fossil r pi iics or 
uthyodoruhtes, i. 207 , thiecsub-fj- 
mihcs of, 1. 28 teeth in t lily fa- 
milies obtuse, i. 289 , peculiar lonn 
of tail, 1. 27‘l. 

Shccrnc^s, Ai i sian wdl Tt, j 16} 

Midi ,uuinl red 111 ti lu si ii • 70 
\ ist u uramldi >1 n «n\ ts ? 

Hi M I j t ! I >1 

l: ' I ' I V K 

o 1 il J I ’ 

2'i > 2'/6 (> M ( hy ( iiiju'hiou t 

i « li] ods, 1 26j sponlM Mvi I 
i, 102 bivalve i onsuu I li\ 
diifci" 1 206, pi oof sot d( 1 111 

siJ cliimbired, 1 310, coiu lus ui', 
f oin cli nubeied pecies, i.38(» fo! i 
minalcd polylial.imous, 1 181 n 1 
ijoscopi jUTutity oi inccitani*,ti \ 

1 117, niiniitp mult doc ular, 1 '38,. 

bheppe^ , ti .■> ii cm\s at, i 258 fos I 
ciotodiU It, 1 2 j8 fishes in J < tul 1 1 
c 1 iy 'll, 1 2dt) lo>sil fruits found it 
1 507,519. 

Sicklci, Du, leti I on footsUp 
liessbcrg, 1. 26 >. 

Siebold, Di , salamander bioucht fi 
lapan by, i 51 1 , silicihcd bup 
in ('oUcction of 11 78 

Sicnitc, \enis and overlying m ,> 
11. 5 

Su^illdiii, nnong tbc largest and i b 
plants of the coal foim ilion, 1. fi> 
stems oecisionally found ciocl, 
470 471 stun oceasionally divuli 1 
at the summit, 1. 472 , chaiacUi vit* 
re 1 iiioDs ol, 1 472 473, 474 , sc n 
on balk m vcrtieid lows, 1. 47 j, 
nuinbe i of spee les, i 47 3, 

Mlioiiw, sturgeons m the Danube neoi, 
I 279. 



iNrD'rrs. 
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Si I liman* Professor, his interpretation Of 
tiio word iM^nning, and of the days 
of the Mosaic creation, i. l8. 

Silunis, spine of, i; 390. 

Silurian systfcin, fts geological place* 
and history of its establishment, i. 
627 ; recognition of, on the conti- 
nent, i. 528 ; divisions of, ii. 104. 

Simple minerals, definition of, 571, 

Siphuncle, stnictuT© and functions of in 
nautilus, i, 321 : argumcnis fiom 
lossil portions of, i. 325' — 328. 

Skiddaway i^and, bones of megathe- 
rium found in, i. 143. 

Sloth, peculiarities in the structure of 
Jiving species, no imperfections, i. 
141 ; aefapted to live on tines,!. 142. 

Smyth, Capl., experiments on Massey’s 
log and bottles sunk in a deep sea, i. 
345. 

Soemmering, Trofessor, pterodactyle de- 
scribed by, i. 223. 

Soldani, liis collection of fossil sheila 
in Tuscany, i. 117. 

S>olenhofen,ptorodactylc found at,i.221 , 
223 ; libellulaj and other insects 
found at, i. 221 ; fossil fislics of, i.266 ; 
fossil criistaceaua from, i. 387. 

Specie's, ch.ingcs of indicate changes 
of climate, i. 116. 

Speeton, hamites found at, i. 368. 

Spule/s, fobsil in Jurassic and tertiary 
sti.ita, i. 406. 

SpiiKiv Jicanthius, horny dorsal spine 
of, i. 2.00. 

SpimJa, deiived fiom a sepia, i, 362, 
oK) ; ii. 63. 

S]ninns, how supplied by stiatificd 
rocks, I. 70; origin and iinjmrtance 
«if, i. 556, 561 ; oidinaiy supply of 
livers by, i. 5,>« ; causes of their 
production, i. 5‘>:l , supply Oom min 
water, i. 555, .'>70; s^tcinsof, near 
llatli, i. 500; pioiliicisl in Derby- 
shim, by faults, i. 5()0 ; two systems 
of, originating in faults, i. 560; local 
causes ol irregulailties jii, 5<i9. 

Scjualoids, extent of, 287. 

Staik, J)i., on clnmgcs of colour in 
hslies, i, 209. 

Star fish, uuinher of os'iicula In, i. 441. 

Steam powei, prodipioiis <lfect of, i. 
533 ; ainouni of, employed in (’oin- 
wnll and in Kngland, i. 534, 5115. 

Stclhiridans, geological eommcncenient 
of, it 416 ; Rtrurturo of fossil, similar 
to that of existing species, i. 416. 

Steneosauvus genus established by St. 
JJilsiirc, 1 . 252. 

Sternberg, Count, his Flore du Monde 


■ primilif, i. 456; on cycadeos and 
iamites in tlie coal formation, i. 
4/!Si % ; hie discovery of fossil scorpions, 
1 406. ‘ 

Stigtnaria, form and character of, i. 
476, 477; dome-^aped trunk, i. 
476; internal structure of, i. 477; 
probable aquatic habit, i. 478. 

St. Hilaire, Geoffrey de, his -new genera 
of fossil crocodilian*, i. 252. 

St. Ouen, Arlesian well at, i. 662. 

Stones, none have existed in ihcii pre- 
sent state for ever, i. 572. 

Stone&fiold, mixture of marine and ter- 
restrial animals in oolite at, i. 121 ; 
pterodactyle found at, i.221 ; mega- 
losaurus found at, i. 234 ; scales of 
testudinata found at, i. 2-58 ; cast- 
ings of marine worms at, i. 260 ; re- 
mains of raarsupialia found at, i . 265 ; 
rhyncholites found at, i. 319. 

Stratified rocks, aggregate lliickness of, 
i. 38. 

Straus, on eyes of insects, 5rc. i. 
397. 

Sturgeons, functions of living species, 
i. 279. 

Sublimation, theory of veins filled by, i. 
551. 

Siiccc‘’«ion. eternal, of species disproved 
by plieiioimna of oiimarj' rocks, i. 
l>4, 

Sumner, Dishoi), his records of Creator, 
i 33. 

Superposition, regular oider of in stra- 
ta, i. 6. 

Surturbrand, brown coal of Jeeiand, i. 
509, 510. 

Syriiigodendron, name applied to many 
species of si‘ lHaria, i. 472- 

Tankervillc, Lady, zamia in conser- 
votoiyof, i. 494. 

Taylor, Mr, Jl. C., on fohMl fuci in 
J^ennsylvauia, i, 452. 

Taylor, Mr. 1. C., on duty of steam 
engines, i. 532 cl scq.; on iKiicficial 
disposition of metals, i. 554. 

Teleosaurus, genus of, <-st.il)hshcd by 
St. Hilaiie, i. 252 ; skeletoii of from 
Whitby, i. 253. 

Tempcratuie, chanircs indicated by fos- 
sil vegcbiblcs, 458 ; proofs of gra- 
dual diminution of, i. 507. 

Tertiary strata, character of, i. 76; 
character of their fossil VLgetables, i. 
453. 

Testudo gr<Tca, recent footsteps of* i. 
261. 

Tetrogonolepis, fossil species of* i. 124. 
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1 hpories* HultoniaB and ^etncrian, 
i. 44,551. 

Thompson, Mr., pelitacriatis enfopffiiis 
discovered Iw, i. 432. 

Thomas, Mr, A., map and sections of 
mining district near Hedruth, i. 550. 

Tiedemann, on bones in stai-fish, i. 
441. 

Tilgate iarest, reptiles discovered by 
Mr. Mautdl in, i. 120. 

Time, lapse of bmg periods universally 

. adnsitt^, i, 13 ; proof of long lapse 
of, i. 1 16 ; proof of lapse of, during 
dejiosition of strata, i. 377. 

Toqiedo., fossil in tertiary strata, i. 291. 

Torre 1^’Orlando, fishes perished sud- 
denly at, i. 124. 

Ibrtoisc's, number of existing families, 
i. 255 ; divisions of fossil ditto, i. 
256 ; extent of fossil species, i. 256; 
marine species from Glaris, i. 257 ; 
fossil land species, rare, i. 256 ; foot- 
steps of ill Scotland, i. 259 ; fresh- 
water species, locality of, i. 258. 

Tour, su])posed of a foreigner through 
Tmgland, i. 1. 

Tours, Artesian wells in chalk of, i. 

666 . 

3’ow'nscnd, Mr., on origin of springs, i. 
560. 

Trachclijtods, two sections of, carnivo- 
rous and herbivorous, i. 297 ; carni- 
vorous, perforate living shells, i. 
298 ; carnivorous rare before the ter- 
tiary strata, i. 299; herbivorous, ex- 
tend through all strata to the present 
lime, 1. 299; carnivorous, succeeded 
to functions of exiinct carnivorous 
cophalopods, i. 300, 312. 

'rractiyte, character and phenomena 
of, ii. 7. 

I'rap, various phenomena of, ii. G. 

'Frafisitiou series, history and extent of, 
i. GO; strata, character of tl»eir fossil 
vegetables, i. 453. 

I’rausmutation of species, disproved in 
the case of fisVic.s, i. 294 ; theory of, 
opposed by irilobites and animals 
allied to them, i. 395; associated 
wdth development by Lamarck, 585. 

Trevelyan, Mr. W. C.’., his discovery of 
coprolites near Ijeith, i. 199. 

Trilobites, geographical and geological 
distribution of, i. 389 ; genera and 
species of, i. 391 ; history andstruc- 

' ture of, i. 391 ; living aniinaU allied 
to, i. 392 ct scq. ; eye.s of, i. 396 ; 
physiological infernces from fossil 
eyes, i. 4U1 (4 setj 


Tryontx, fossil, locaitties of, i. 257. 

IVygoo,' fossil in tertiary strata, i. 2.91 . 

I’ycker, ins sjHjcijlation as to }KN>ililc 
existences in the interior of th(' earth, 
i. 57 ; his view of the relations of tlu? 
world to man, i. 99. 

Tufa, calcareous, local deposits of, ii. 

11 . 

Turin, bones in museum at, i. 93. 

'ruiTiIite, character and extent of, i. 
370. 

Turtles, fossil, i. 25G, 257. 

Ulodendron, chanicter of, i. 475. 

liuily, geological argument for tlx- 
unity of tho Deil}", i. 582, 583, 58. 1. 

Val D'Arno, bones in fresh wat<'i 
formation of, i. 93, 

Vapour, influence of in causing cleva 
lions of land, i. 43, 

Vegetables, study of fossil important, i. 
450 ; recent sub-marine, divisions 
of, i. 451; fossil Rub-inarine, di\i 
sions of, i. 452 ; terrestrial, geologi- 
cal divStributions of, i, 452 ; rcinaiii - 
of, preserved in coal formation, i. 
457, 45B; remains of in iranrition 
strata, i. 163, 459; genera, mo'^t 
abuiHlant in coal, i. 479 ; pro})oi'lions 
of families in coal Ibnnaliori, i. 489 : 
remaiins of, in secondary strata, i. 
490; remains of, in tertiary strata, i. 
507 ; Ttnmbcrs of fossil atid rocent 
.species, i. 521 ; characler-i •>rUinio.; 
the Jhree great geological e}>«)('lis, i. 
520 — 522; coniu'ctioii of with jdiy- 
sico-tiicology, i. 523. 

A'eins, luineral, origin and Llis]u)sili.in 
of, i. 548, 5-30 ; nifisl fretpn nl in 
early rocks, 1. 5 l!> ; theories rc'-pccl- 
ing origin oL i. 'iil ; appaiai.u.s for 
])roductioi) of, i. - 5 / 9 , ; r.tnil.i'‘, in- 
tciscctiiig' older granite, li. 4 ; ol'sir- 
nito, jMirphyry, ,',crj)eiiS.iii(: ;i.jdgn'en- 
stone, intvrsoe.liiig other nr ii. 5 ; 
mineral, inlhicn«:e of elect niagnctic 
action in, ii. H)7 — 109. 

Vcrtebrala, rejnesimted h\ ii'^n ’i; l!i(i 
transition f«)nna.jioii, i. 

Volcanos, juesent e/llr t of, >. T/, 

Volcanic forces, tiu.ir eil'err- i.o the 
condiliinj of llie ghd)i. , i. 4!t. 

Volcanic rocks, tVeuncnl in r. n ii*, 
.stiaia, i. 89; of nmdnrn h>i cui 
ii. 7. 

Volu, M., onrnautcllia fi’om Lunevdlc. 
i. 492. 
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\ gcnu% of conifcra in new re4 

s Hiiislone, i* 406. 

W.iicliLt, nacre of ammonites pre- 
stMvod in lias at, i- 376, 

not created on llie third day of 
Mosaic cosmogony, i. 26 ; sources of 
luiiicial and thennal in faults, i.569. 
M <]t( 1 , Its rank in geotogical dynamieSi 
i. 3fi ; supplied to springs hy strati- 
fied rocks, i. 70 ; its agency m pie* 
scFvij^ organic remains, i. 127 ; cir- 
culation of in metallic veui", i. 546 ; 
iKiipetual circulation and functions 
of, i. 657, 558, 

atl, his eipiTimcnts on crystalliza- 
tion of bodies cooled slowly, i. 41. 
Wcbsier, Mi ., sec t ion prepared by, ii. 2. 
t\cinbohla, sienite, intersecting and 
ovei lying chalk at, ii. 5. 

Professor, his account of bones of 
incgatherium, i. 160 , his belief that 
tlie megathcuuin hadannour, i. 361* 
Wells, causes of lise of wdter in, i, 561. 
U ei uer, his theory of tlie formation of 
stratified rocks, i. 44 , of \ i,551 . 
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W heatstone, PrtH.,on crystals produced 
by electro-chemical action, i. 552. 

Whewtell, Mr., hii view of the nebulai 
hypothesis, i. 40. 

Whitby, ammonites from, i. 339. 

Wiehezka,fialt in tertiary formation, i. 
72. 

WindH, effect in causing undulations 
during the formation of stone in Port- 
land, i. 495; eflect m forming stiata 
in Bermudas and in Cornwall, i 1 97 . 

Witham, Mr., his publications on tossU 
coniform, i, 404, 405, 488. 

Worm holes, fossil, i. 260. 

Yarrell, Mr., on the vision of bird';, 
i. 173. , 

Zamia pungens, mode of inflorescence 
i. 494. 

Zamia spiralis, buds on tiunkof, i 500. 

Zamia liorrida, section of tiunk ol, i. 497. 

Zeiten, M ,1ns description of fo'^sil pens 
and ink Imgs in Wirlembeig, i. 308. 

Zoology, study of, indispeusalde vo geo- 
logy*; i. 111. 
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